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Crude-Oil Production 
By States—Page 321 


= the East an analysis coming from sources within 
the industry showed that the gasoline situation in 
that area, from the standpoint of inventories, cur- 
rent production and transportation, was much better 
on April 1 than on the same date last year. The 
conclusion was reached that with the improved 
transportation situation and enlarged output there 
was no longer any necessity of maintaining a 2-gal.- 
per-week restriction for the A ration cards. Accu- 
racy of the conclusions of this survey was promptly 
denied at Washington with a statement by Petro- 
leum Administrator Ickes that lower, rather than 
expanded, rations were in prospect for civilians. 


HERE are economists in the industry however, 

who continue to insist that information made 
available by Washington agencies in connection with 
the rationing restrictions is not convincing. In these 
analyses it is conceded that only minor increases 
in domestic crude-oil supplies over the immediate 
future are in prospect. It is assumed, however, that 
domestic supplies can be supplemented with addi- 
tional imports from Latin-American sources, so that 
further increases in crude runs to stills at domestic 
refineries can be expected during the second quarter. 
In this connection representatives of the Government 
who insist there will be less gasoline for civilians, 
despite enlarged crude runs to stills, cite examples 
of smaller yields. There are several plants which 
have recently installed or are now completing the 
construction of catalytic cracking and alkylation 
units to increase the production of 100-octane gaso- 
line. There are instances among these plants in 
which the new operations result in a _ substantial 
decline in the production of the civilian-grade gaso- 
line. Just how important this situation will be in the 
over-all yields of gasoline has not been made clear. 


HE data on plant yields do indicate that gasoline 

output can be substantially increased provided 
the required processing equipment is available and 
also assuming that the yields of some of the other 
products can be reduced and still leave adequate 
supplies. The gasoline yield of straightrun and 
cracked gasolines in January, according to the latest 
report of the Bureau of Mines, totaled 38.6 per cent, 
a 2.1 per cent increase over the same month last 
year. The distillate yield in January was 14.5 per 
cent and residual fuel oil 28.9 per cent. The yields 
of gasoline are low and those of fuel oil are high 
when compared to yields previous to Pearl Harbor. 
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IN THE UNITED STATES 


Oil STOCKS 











DAILY OPERATIONS 


AND GAS JOURNAL 


CRUDE-OIL STOCKS 234,667,000 bbl. as of April 1— 
down 1,618,000. One year ago 239,864,000 bbl. 


GASOLINE STOCKS 89,162,000 bbl. as of April 1— 
up 1,875,000. One year ago 93,840,000 bbl. 


RESIDUAL FUEL-OIL STOCKS 51;326,000 bbl. as of 
April 1—down 343,000. One year ago 67,552,000. 


GAS OIL AND DISTILLATE STOCKS 30,530,000 as of 
April 1-—-down 789,000. One year ago 31,015,000. 


CRUDE-OIL PRODUCTION 4,418;510 bbl. daily aver- 
age week ended April 8—up 41,060 bbl. Year ago 
3,933,810. 


REFINERY RUNS 4,435,000 bbl. daily week ended 
April 1—down 8,000 bbl. 


March 25 stock figures revised. 
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ASHINGTON.—There are 1,400 

rotary drilling rigs at work in 
this country, compared with 713 that 
were in operation January 1, 1943. 
The number rose to 900 during June, 
to 1,160 by October 1, and then con- 
tinued its steady climb. Indications 
are that during the third quarter the 
number of active rotary rigs will 
reach 1,500. These operations are ap- 
proximately 40 per cent less efficient 
than they were in 1940 and 1941, and 
fewer feet of hole per unit of time 
are being drilled than during normal 
years. This trend heightens the need 
for drilling machinery and decreases 
the relative use of oil-producing 
equipment. 

The foregoing facts are included in 
a report on materials required for oil- 
industry production operations pre- 
pared by Frank A. Watts and pre- 
sented by Claude P. Parsons, director 
of the Materials Division, Petroleum 
Administration for War, before Pe- 
troleum Industry War Council Pro- 
duction Committee, meeting in Wash- 
ington last week. 

PAW’s allotment of carbon and al- 
loy steel in the second quarter of 
1944 was 558,520 tons, compared with 
520,800 tons allotted for the first quar- 
ter. The latter figure, however, in- 
cludes 1,580 tons allocated to the 20- 
in. products line which is a nonre- 
curring item. Second quarter alloca- 
tions of alloy steel total 93,520 tons, 
an increase of 4,720 tons over the first 
quarter, and 50,549 tons above the 
quota for the third quarter in 1943. 

“It is planned,” says the report, 
“that 262,000 tons of carbon and alloy 
steel casing, tubing, and drill pipe 
will be produced and delivered dur- 
ing the second quarter of this year. 
There is no indication that the supply 
of oil-country tubular goods will not 
be sufficient for the uninterrupted 
conduct of domestic drilling opera- 
tions, even though the rate may con- 
tinue to accelerate. 

“Drill pipe is now being produced 
at a rate slightly in excess of net 
requirements. There is no known rea- 
son why it will be necessary to de- 
lay any drilling operation for .lack 
of drill pipe, provided operators make 
plans reasonably well into the future. 
The present backlog lers for tool 
joints is 220,000. Th pply is being 
gradually increased, and cooperation 
of the production operators and tool- 
joint manufacturers will continue to 
prevent any serious delays in drilling 
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Rotary Drilling Operations 
| Rise But Make Less Footage 


Definite improvement in many of 
the previously tight spots in the pe- 
troleum-industry equipment situa- 
tion is reported in this account. 
Easier items include new drilling 
engines and maintenance parts for 
approximately 70,000 that are al- 
ready in service. The outlook is that 
no drilling operation will be de- 
layed or deferred for the lack of 
equipment during remainder of the 
year. The number of rotary rigs in 
service is expected to rise to 1,500 
by third quarter, an all-time high. 


operations. Tool joints are now being 
manufactured and delivered at a rate 
which slightly exceeds the rate at 
which they are being worn out. 

“Unless some unforeseen military 
program develops, allotments to PAW 
will be sufficient during the second 
and third quarters of 1944 to enable 
ail operators to acquire all tubular 
material needed for their drilling pro- 
gram. The elimination of Form PAW- 
35 makes it particularly important 
that as many production operators 
as possible prepare and file purchase 
orders for oil-country tubular goods 
as much as 3 to 3% months in advance 
of the quarter in which the material 
is to be delivered for use. 


Engines Still Scarce 


“There continues to be a greater 
demand than supply of new internal- 
combustion engines and parts for old 
engines. However, engine parts are 
beginning to move to oil-field engine 
distributors at a steadily increasing 
rate. Unless there is some unpredict- 
able interference, the day is not far 
distant when parts for the petroleum 
industry’s 70,000 or more internal- 
combustion engines will begin to 
move into the hands of the estab- 
lished oil-field distributors at rates 
equal to actual requirements. 

“Petroleum operators must insist 
that those engine distributors from 
whom they normally obtained their 
engine parts acquire and maintain a 
minimum, yet adequate and balanced, 
stock of engine parts. As soon as the 
distributors acquire and maintain 
stocks of parts, petroleum operators 
should obtain their repair parts from 
the established distributors. However, 
they should not obtain parts from the 
distributors’ stocks to be carried as 
idle inventory by themselves. 


“It now appears that sufficient new 
engines will be delivered during 1944 
to prevent any serious disruptions in 
petroleum operations. Here again, the 
engine distributors and manufacturers 
must carry the ball. On them, petro- 
leum operators must depend for en- 
gines actually required for petroleum 
cperations. 

“The item now giving the petro- 
leum operators most concern is trucks, 
particularly heavy-duty types. There 
are several reasons. Petroleum opera- 
tions have been steadily increased. 
This condition has promoted the need 
for trucks, while at the same time the 
limited number of trucks available to 
petroleum operators have been rapid- 
ly wearing out on account of age and 
extremely hard service. In addition, 
repair parts have not been availabe 
for the maintenance of trucks in serv- 
ice. 

“PAW is now conducting a survey 
to determine: 

“1. ‘The number of trucks primarily 
engaged in and required for petro- 
leum and associated operations, other 
than transport and marketing opera- 
tions hauling petroleum products 
either in bulk or in containers. The 
Office of Defense Transportation has 
already compiled and made available 
sufficient information on trucks en- 
gaged in transport and marketing 
operations. 

“2. The number of trucks (if any) 
owned by petroleum or associated 
operators which are stored, but 
usable, and could be promptly con- 
ditioned and placed in service. 

“3. The absolute minimum number 
of trucks which must be acquired by 
July 1 to prevent serious disruptions 
in petroleum _ operations—refining, 
natural gasoline, transportation (other 
than transport or marketing), or pro- 
duction (including related services). 

“4. The minimum total number of 
trucks which must be acquired dur- 

ing the remainder of 1944 to prevent 
serious disruptions or delays in pe- 
troleum operations.” 


Problem of Deferring 
Key Men Undecided 


ASHINGTON.—WNo formal pro- 
gram for the draft deferment of 
key men in the petroleum industry 
has yet been adopted by the interde- 
partmental committee which has been 
working on the occupational defer- 
ment problem for the past 2 weeks. 
The Petroleum Administration for 
War has been authorized to endorse 
special requests for deferment of key 
men under 26 years of age holding 
technical positions in 100-octane pro- 
duction, and it probably will be given 
similar authority as to other branches 
of the industry but as yet there has 
been no decision as to the number of 
such men to be deferred, the occu- 


THE OIL AND GAS JOURNAL 

















pations where deferment is possible, 
or the exact procedure to be fol- 
lowed. 

Selective Service is making a de- 
termined drive to draft virtually all 
physically fit men under 26, and all 
occupational deferments in this age 
group are being reviewed by local 
draft boards. Continued deferments 
in this group will be confined to a 
limited list of industries with the 
highest rating of urgency in the war 
program and to individual technical- 
ly trained men whose work is vital 
to immediate war production and who 
cannot be replaced from any source. 
Such deferments will be made only 
on certification by PAW or other 
federal agencies, and this will require 
plant personnel managers to give 


complete details about each individ- 
ual for whom deferment is requested, 
the nature of his work, its impor- 
tance in war production, and the dif- 
ficulty of replacement. 

PAW officials, together with repre- 
sentatives of a dozen other war agen- 
cies, have been meeting in an inter- 
departmental committee almost con- 
tinuously for the past 2 weeks in an 
attempt to determine the numbers 
and categories of technical men un- 
der 26 in each war industry who 
may be granted continued deferment, 
and the program is expected to be 
completed shortly. At the same time 
new procedure may be worked out 
to make occupational deferments 
somewhat easier for men older than 
26 in essential industries. 


Senate Committee Names Counsel, 
Prepares to Open Oil Hearings 


ASHINGTON.—The Senate for- 

eign oil policy committee expects 
to begin open hearings on the Arabian 
pipe-line proposal of the Petroleum 
Reserves Corp. and related matters 
about May 1. 

The Senate committee has ap- 
pointed as counsel Richard Joyce 
Smith, of Southport, Conn. For the 
past 10 years Smith has been a mem- 
ber of a large New York law firm. 
He formerly was on the faculty of 
Yale University law school. He is a 
member of Connecticut Public Util- 
ities Commission; chairman of Amer- 
ican Bar Association, public utilities 





Ralph K. Davies, deputy petroleum admin- 
istrator, will represent PAW in discussions 
with British oil delegation 
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section, and served as campaign man- 
eger for Sen. Francis Maloney, chair- 
man of the special committee. Smith 
will assume his post as soon as he 
can wind up personal affairs. 

The State Department announced 
United States technical experts to be- 
gin discussions with British next 
week: Charles B. Rayner, Paul Al- 
ling and Leroy Stienbower of State 
Department; Ralph K. Davies, and C. 
S. Snodgrass of PAW; Brig. Gen. 
Howard Peckham of the War De- 
partment, and Commodore A. F. Car- 
ter of Navy. Rayner is Chairman 
Davies’ vice chairman. 





Charles B. Rayner, petroleum adviser to 
the Department of State, who will serve as 
chairman of the American commission 


Seeretary of the Interior Ickes, in 
his capacity as president of PRC, ap- 
peared before the committee in exec- 
utive session last week to explain the 
proposal, and was followed by Charles 
B. Rayner, petroleum expert of the 
State Department. PRC is still at- 
tempting to negotiate a contract for 
pipe-line construction with the three 
interested American oil companies in 
spite of the fact that some members 
of the Senate committee have ex- 
pressed the view that negotiations 
should be suspended during the in- 
vestigation. 

The State Department expects to 
commence discussions shortly with a 
British delegation concerning post- 
war world petroleum matters, and 
these conferences are expected to’pro- 
ceed independently of the Senate 
study. The conferences will be in two 
parts—on the top policy level and on 
the expert technical level. The mem- 
bership of the British technical dele- 
gation has already been announced. 


Subsidy Plan Handed 
PAW for Recommendation 


WASHINGTON. — The subsidized 
price increase plan for crude petro- 
leum from stripper wells has been 
referred to the Petroleum Adminis- 
tration for War by the Office of Eco- 
nomic Stabilization, and no action is 
expected until PAW reports. + 

PAW Administrator Ickes, Deputy 
Davies, and Production Director 
Knowlton were called into. conferénce 
cn the plan with OES Director Fred 
M. Vinson last week, and PAW is 
currently drafting its comments. On 
several occasions during the past year 
or more PAW officials have voiced 
their unanimous objection to any sub- 
sidy proposal as an alternative to a 
general crude price increase, but OES 
is not expected to be greatly influ- 
enced by the views of the adminis- 
tration’s official oil agency. 


Gulf to Present Service 
Awards to 4,448 Employes 


PITTSBURGH.—President J. Frank 
Drake last week announced that 4,448 
men and women of the Gulf Oil Corp. 
and its subsidiaries will be given 
service awards for having completed 
10 or more years of service in the 
company, at the same time paying 
tribute to the contribution of all em- 
ployes to the war effort. 

Of the 4,448 employes in Gulf of- 
fices in 30 states to receive jeweled 
emblems and certificates, 1,960 have 
completed 10 years; 1,052, 15 years; 
915, 20 years; 389, 25 years; 89, 30 
years; 30, 35 years and 13 have round- 
ed out 40 years with the company. 
This marks the fifth annual distribu- 
tion of awards and altogether 14,884 
Gulf employes with 10 or more years 
of service have been honored. 
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PIWC Fights Black Market 


In Gasoline Coupons 


by Henry D. Ralph 


en aTOn. — Appointment of 
an 1l-man committee to conduct 
a campaign against the black market 
in gasoline ration coupons was the 
chief accomplishment of the Petro- 
leum Industry War Council at its 
monthly meeting April 5 and &. 

The committee will be composed 
of the chairmen of PIWC’s five dis- 
trict committees on marketing, the 
chairmen of the five district subcom- 
mittees of PIWC’s committee on prod- 
ucts conservation, and B. I. Graves, 
chairman of PIWC’s committee on 
products conservation. B. L. Ma- 
jewski, chairman of the PIWC com- 
mittee on marketing, was named 
chairman of the new committee, es- 
tablished as a subcommittee of the 
committee on products conservation. 


Much discussion developed over 
the long-standing grievance of Texas 
producers against the well-spacing 
and drilling restrictions of PAO-11, 
and a resolution was proposed asking 
the Petroleum Administration for 
War to return spacing control to 
states with adequate regulatory agen- 
cies. However, no action was taken 
and a committee of Texas producers 
was delegated to discuss the matter 
further with PAW officials. Since 
PAW is on record as insisting that 
federal control of drilling must be 
retained as long as materials are 
allocated by the federal government, 
the general expectation is that no 
sweeping modification of PAO-11 will 
be made in the immediate future. 


Knox and Patterson Speak 


Secretary of Navy Frank Knox and 
Undersecretary of War Robert Patter- 
son were guests of the council, and 
both praised the oil industry for its 
successful prosecution of the 100-oc- 
tane aviation gasoline program. Sec. 
retary Knox invited questions and 
was asked particularly about the 
Arabian pipe-line project of the Pe- 
troleum Reserves Corp. While saying 
he was not wedded to the details of 
the project as now pending, Knox 
insisted that immediate construction 
of a pipe line and a refinery on the 
Mediterranean is necessary for pros- 
ecution of the war and he strongly 
advocated government participation 
in foreign oil development as the best 
assurance of protecting American oil 
interests against expropriation or un- 
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fair competitive actions by other gov- 
ernments. 

In lieu of its usual monthly report 
the committee on petroleum econom- 
ics submitted a brochure containing 
17 charts and tables giving statistical 
trends in the petroleum industry 
from 1918 to 1944. The booklet is in- 
tended as source material for the in- 
dustry, government agencies, and 
congressional committees in discus- 
sions of drilling, production, demand, 
exports and prices. 

The council adopted a statement by 
its economics committee supporting 
the position of PAW that the demand 
and supply position of the industry 
does not warrant any relaxation of 
civilian gasoline rationing. 

Appointment of a committee to 
head up the fight against the black 


Hanlon-Waters Improves 
Position for Postwar Era 


A step was taken 
last week to 
strengthen the 
postw ar position 
of Hanlon-Waters, 
Inc., Tulsa, which 
was acquired by 
The McAlear Man- 
ufacturing Co. of 
Chicago. Hanlon- 
Waters oil - field 
products, M. F. 
Waters, president, 
announced, will continue to be avail- 
able from the Tulsa plant. Manage- 
ment and engineering officials will 
be unchanged. The McAlear company 
will continue to function from Chi- 
cago headquarters. 


Customers of each company, Wa- 
ters said, will benefit from this pool- 
ing of patents, designs and engineer- 
ing experience. The Hanlon-Waters 
oil-field. line of automatic controls, 
separators, and tanks will be imme- 
diately supplemented by such Mc- 
Alear controls as the combined en- 
gineering staffs of the two compa- 
nies regard to be best for petroleum 
service. 

Similarly, the McAlear line will be 
complimented by outstanding fea- 
tures in products of Hanlon-Waters 
products. 
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market followed the appearance be- 
fore the council of officials of the ra- 
tioning division of the Office of Price 
Administration who pointed out the 
serious effects on gasoline distribu- 
tion which might result if black-mar- 
ket operations continue to grow. They 
declared there is ample evidence that 
gasoline retailing is falling into the 
hands of criminals and professional 
racketeers who are making “big busi- 
ness” of dealing in counterfeit and 
illegally endorsed ration coupons. 

The production committee of the 
council devoted most of its session to 
a discussion of the Texas proposal 
to revoke PAO-11 or to return drill- 
ing control to states with regulatory 
agencies, but nothing definite was 
accomplished. Donald R. Knowlton, 
PAW production director, defended 
the status quo, chiefly on the ground 
that drilling control is inevitably tied 
in with wartime control over distri- 
bution and use of steel and other ma- 
terials. He presented statements he 
and Deputy Administrator R. K. Da- 
vies had made to the Interstate Oil 
Compact Commission on the same 
subject and promised that PAO-11 
would be relaxed as rapidly as con- 
ditions warrant and that modifica- 
tions may be expected soon for drill- 
ing in several areas, particularly Illi- 
nois, the Texas Panhandle and North 
Texas. 


Frontier Christens New 
100-Octane Fuel Plant 


Starting from a small bulk plant 
and two second-hand trucks back 
in 1925, Frontier Refining Co. of 
Cheyenne, Wyo., climaxes its corpo- 
rate progress this week when it dedi- 
cates a new 100-octane aviation fuel 
plant which has been under construc- 
tion for a year or more. The plant was 
built under direction of Defense 
Plants Corp., and is the last plant 
authorized by that federal agency 
under the aviation-fuel program. 


The plant includes a fluid catalytic 
cracking unit, making aviation fuel 
base stock; an anhydrous hydrofluoric 
acid alkylation unit producing alkyl- 
ate for the same purpose, and an 
isomerization unit using aluminum 
chloride as catalyst, to prepare addi- 
tional amounts of isoparaffins for the 
alkylation process. Olefins required 
for alkylation are obtained from the 
light gases both from the catalytic 
cracker and from the Dubbs cracking 
and reforming unit which is part of 
the original refinery, operating be- 
fore the new aviation-fuel plant was 
built. 

The 100-octane plant has been on 
stream for some time, ironing out the 
“kinks” and perfecting operations, 
and is now turning out aviation fuel 
at a maximum rate, all of which is 
sold to the armed forces. 


THE OIL AND GAS JOURNAL 


FOR 
deal. 
Senat 
ns 
execu 
mains 
hour 

at Pe 
Navy 
pear 

Coun 


DRIL] 
will 
quarte 
quota. 
to 20, 
in ope 
time, 

materi 


TRAN 
for na 
Cost c 
{More 
shipme 
tinue < 


MATE 
come. 

manufa 
to proj 





from o 
are bei: 
worn o 
sive. . 

able fo 


MANP. 
in Was 
key me 





!Negoti 
men fr¢ 
Vital... 


SUPPLI 
gas and 
Which n 
Tampant 
that no | 
Subcom 
combati1 


SPACIN 
Tesolutic 
++. Acti 
agitation 


APRIL 































































THIS 


FOREIGN— Efforts persist to close up Arabian pipe-line 
deal. . . . Question arises whether project will wait on 
Senate public hearings, tentatively scheduled to start May 
1... . Committee has heard two government officials in 
executive session. . . . Counsel and clerical personnel re- 
mains to be hired before public hearings open. .. . [Two- 
hour discussion of Arabian petroleum affairs develops 
at Petroleum Industry War Council. Secretary of 
Navy Knox and Under Secretary of War Patterson ap- 
pear in support of project, say it is germane to war... . 
Council members silent on details. ... 


DRILLING—PAW predicts number of active rotary rigs 
will rise to 1,500 in second or third quarter. ... First 
quarter results show completions fell 14 per cent behind 
quota. . . . Downward revision of year’s well program 
to 20,000 or 22,000 completions held probable. ... fRigs 
in operation are only 60 per cent as efficient as in peace- 
time, raising per unit drilling time, requiring more men, 
materials and other accoutrements. .. . 


TRANSPORTATION—Preliminary negotiations started 
for natural-gas line, from West Texas to Los Angeles. .. 
Cost calculated at $50,000,000, probably of RFC funds.... 
{More of 20-in. product-line capacity appropriated for 
shipment of 80-octane gasoline. ... Both WEP lines con- 
tinue at capacity operation or higher... . 


MATERIALS—Shortages of drilling éngines being over- 
come. Burden for adequate distribution placed on 
manufacturers and supply companies. ... Consumers urged 
to project requirements as far as possible, BUT to refrain 
from ordering in excess of actual needs. . . . [Tool joints 
are being manufactured at higher rate than they are being 
worn out, yet backlog orders of 220,000 remain impres- 
sive. .. . {Operators assured supplies will be made avail- 
able for all authorized wells. .. . 


MANPOWER— Interdepartmental discussions continuing 
in Washington. . . . Framework established for deferring 
key men in 100-octane program, regardless of age... . 
{Negotiations follow line of deferring majority of key 
men from 26 to 38, assuming most oil-industry jobs are 
vital... . 


SUPPLIES— Regulations tightened on liquefied petroleum 
gas and naphtha. .. . Violations of spirit of regulations by 
which motorists were burning large quantities of butane 
tampant in California. . .. PIWC confirms PAW stand 
that no relaxation in gasoline rations can be justified. ... 
Subcommittee organized to make PIWC more active in 
combating black market. ... 


SPACING— PIWC declines to take action on proposed 
resolution returning authority over well patterns to states. 
... Action sponsored by Texas members, where most of 
agitation has outcropped. . . . ,Amendments under prep- 
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aration modifying restrictions in Illinois, North Texas, 
Texas Panhandle. ... Some North Texas wells may be 
permitted 5-acre. patterns. . .. {PAW invites states to 
establish reasonable development patterns, in cooperation 
with operators, where the changes are too liberal... . 





OPINIONS— Journal survey shows. 14 to 1 opposition to 
subsidy. . . . Manpower considered most critical prob- 
lem. ... Majority favor return of PAW regulatory powers 
to the states—on a gradual basis. .. . Most think spacing 
control could be returned promptly, indicating strong 
opinions of Texas operators... 


PRICES— Moderate advances authorized by OPA in Cali- 
fornia, Michigan. ... Fuel markets in Chicago area spelled 
out, specification coverage narrowed. .. . Economic Direc- 
tor Vinson turns crude-oil subsidy plan over to PAW for 
study, recommendation. . . . No action anticipated until 
Administrator Ickes’ staff formulates decision. .. . 


























ary 
Symbolic of the accelerated exploration program is this rig in 
south Georgia. Much wildcat drilling is under way or projected 


in the so-called southeastern states from Mississippi to Florida 
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Saving of Steel Is Chief Theme at 


Corrosion Engineering Conference 


by E. H. Short, Jr. 


OUSTON. — Corrosion engineers 

from all sections of the United 
States and parts of Canada assem- 
bled here this week for the 3-day an- 
nual conference of the National As- 
sociation of Corrosion Engineers. Im- 
portance of this meeting during 
which ideas for the prevention and 
control of corrosion were discussed 
and exchanged is reflected in the 
high priority travel rating assigned 
to a number of representatives from 
distant sections of the country. Far 
exceeding the attendance forecast by 
local officers, registrations the first 
day approached the 200 mark. 

Many of the members of this new 
organization were connected with the 
cathodic section of the Petroleum In- 
dustry Electrical Association. In order 
to embrace all industries interested 
in corrosion-prevention work the 
N.A.C.E. was formed during the lat- 
ter part of 1943 by Gulf Coast engi- 
neers working on problems of cor- 
rosion. In calling the first annual 
meeting at this time it was felt that 
the exchange of ideas, together with 
the formation of plans for fighting 
corrosion might prove a valuable aid 
in the conservation of steel and crit- 
ical materials needed for the war 
effort. The extent to which this or- 
ganization might be of invaluable as- 
sistance in this respect is indicated 
by the fact that K. K. Logan, chief 
of the underground corrosion section 
of the National Bureau of Standards, 
Washington, was on hand at the 
opening session to bid for any coop- 
eration by N.A.C.E. which might be 
of aid in combating corrosion in 
plants geared to war production. He 
also anticipated the corrosion prob- 
lems which are expected to arise 
along the big-inch line to the East 
Coast. 

Papers presented during the 3-day 
conference covered practically all 
types of corrosion problems and many 
members expressed the belief that 
the meeting would go down as the 
most complete symposium on corro- 
sion ever held. 

One of the most valuable functions 
of the N.A.C.E. will be the dissemi- 
nation of corrosion data to all mem- 
bers through an organization publi- 
cation. Another important aim will 
be to acquaint those industries which 
contemplate work of this kind with 
the vast amount of corrosion-preven- 

tion experiments already performed. 
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The organization hopes to save the 
man hours of time an industry might 
expend by inadvertently trying 
methods which have been definitely 
condemned. Still another function of 
the N.A.C.E., carried over from the 
organization when it was a branch 
of the P.I.E.A., is that of a clearing 
house to prevent damage of unpro- 
tected structures in areas where ca- 
thodic protection is in use. 

Another important service that the 
N.A.C.E. expects to render is that 
of keeping its members informed of 
the special types of corrosion prob- 
lems as they arise and also the eco- 
nomic significance of such problems. 
T. W. McGuire, Cotton Valley oper- 
ators’ committee, presented data per- 
taining to a serious corrosion prob- 
lem being experienced in high-pres- 
sure gas-condensate fields; and 
brought out the need for a method of 
detecting internal corrosion in tub- 
ing. Value of the work in dissemi- 
nating information was illustrated in 
a paper delivered by T. B. McDonald, 
United Gas Pipe Line Co., which 
dealt with proposed methods for do- 
ing the work suggested by McGuire. 

R. A. Brannon, Humble Pipe Line 
Co., was reelected president of the 
N.A.C.E., and O. C. Mudd, Shell Pipe 
Line Co., was reelected secretary- 
treasurer. F. J. McElhatton, superin- 
tendent of the Panhandle Eastern 
Pipe Line Co., Kansas City, Mo., was 
elected to the newly formed office 
of vice president. 

Members of the new board are: 
Walter F. Rogers, Gulf Oil Corp.; 
Robert Pope, Bell Laboratories, New 
York; G. R. Olson, United Gas Pipe 
Line Co., Shreveport; Lyle R. Shep- 
pard, Interstate Natural Gas Corp., 
Monroe, La., and Guy Corfield, South- 
ern California Gas Co., Los Angeles. 


Diesel Engineers to Hold 
Third Wartime Meeting 


Covering current problems of oper- 
ation and design as well as recent 
developments that will influence the 
internal-combustion engines of the 
future, the Seventeenth National Oil 
and Gas Power Conference tentative 
program just released shows a wide 
variety of interesting papers. This 
meeting, the third to be held in war- 
time, will take place May 8-10 at the 
Mayo Hotel, Tulsa. 





Current problems to be discussed 
include control for aviation, marine 


and railroad engines, governing of 
engine generators in parallel, controls 
for pipe-line engines, operation of 
pipe-line stations, aircraft - engine 
maintenance, and exhaust-system de- 
sign. Looking to the future, other 
papers will cover gas-turbine pros- 
pects, development in turbocharging, 
and design progress in gas-diesel en- 
gines. 

Present plans for inspection trips 
include a visit to the maintenance 
shops of one of the large pipe-line 
companies and possible visits to a 
bomber assembly plant and an oil 
refinery. 

Other highlights of the meeting 
will be the All-Engineers luncheon 
on Monday, May 8, the informal ban- 
quet that evening and the All-Engi- 
neers meeting on Tuesday evening, 
May 9, at which a motion picture on 
airline maintenance will be presented 
in connection with a talk on the same 
subject. 

The tentative program follows: 


Monday, May 8 

Session on gas turbines and supercharg: 
ers, 2 p.m.: 

“Present Status and Future Prospects of 
the Combustion-Gas Turbine’’—S. A. Tucker, 
associate editor, Power, New York. 

“Recent Developments in Turbochargers” 
—C. F. Harms, manager, Supercharger De- 
partment, Elliott Co., Jeannette, Pa. 


Tuesday, May 9 

Session on power plants, 9:30 a.m.: 

“Design Progress in Gas-Diesel Engines 
and Plants’’—Robert Cramer, assistant chief 
engineer, Nordberg Manufacturing Co., Mil- 
waukee, Wis. 

“Designing Exhaust Systems for Best En- 
gine Performance’ — Ralph L. Leadbetter, 
Burgess-Manning Co., Chicago. 

“Panel Discussion on Operation of En- 
gines in Pipe-Line, Service’—led by J. G. 
Norton, chief mechanical engineer, Mag- 
nolia Pipe Line Co., and other leading pipe- 
line engineers. 

Session on aircraft-engine maintenance, 
8 p.m.: 

“Airline Maintenance” (illustrated by a 
motion picture)—R. A. Miller, superintend- 
ent of overhaul, American Airlines, Inc., 
New York. 

Wednesday, May 10 

Session on engine control, 9:30 a.m.: 

“Control for Aviation, Marine and Rail- 
road Engines”—papers by W. C. Trautman, 
Bendix Aviation Corp.; M. A. Edwards, 
General Electric Co., and R. R. Stevens, 
Westinghouse Air Brake Co. 

Session on governing, 2 p.m.: 

“Analysis of Frequency Characteristics of 
Governors, Drives and Engine-Generating 
Sets’— W. E. Skinner, U. S. Engineers, 
North Atlantic Division, New York, and 
P. L. Giering. 

“Hydraulic Control Methods for Pipe 
Line Engines’’—J. R. Polston, engineer, 
Stanolind Pipe Line Co., Tulsa. 


Nineteen New Tankers Put 
Into Service in March 


WASHINGTON. — Nineteen stand- 
ard tankers were among the 152 ships, 
totaling 1,538,357 deadweight tons, de- 
livered to the U. S. Maritime Commis- 
sion during March. The commission 
received 410 ships, totaling 4,115,951 
tons, during the first quarter. 
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Spacing Regulations to Be Relaxed 


In Illinois, Panhandle, North Texas 


PERATORS in the Illinois basin 

may expect an amended spacing 
regulation order any day permitting 
10-acre spacing to all sand pools and 
20-acre spacing through the McClosky 
limestone, D. R. Knowlton, director 
of production, Petroleum Administra- 
tion for War, told the Interstate Oil 
Compact Commission at New Orleans 
last week. 

A supplementary order is also be- 
ing drafted for North Texas, Knowl- 
ton said, which will permit 5-acre 
spacing down to 1,400 ft., 10-acre spac- 
ing to 2,500 ft., and a 20-acre pattern 
to 3,500 ft., which will in some cases 
permit closer spacing than the oper- 
ators and the Texas Railroad Com- 
mission may desire. In such cases, 
PAW cfficials hope that the operators 
and the Railroad Commission will 
establish field rules under the pro- 
visions of the state statutes. 

For the Texas Panhandle, Knowlton 
said, a supplementary order will be 
issued in the near future, permitting 
20-acre spacing, with 660-ft. intervals 
between wells. 

The 24,000-well program of PAW 
for 1944 will probably not be realized 
and may be reduced to between 20,000 
and 22,000, according to Knowlton, 
not because of lack of tubular goods, 
but due to shortages of manpower, 
trucks, engines, bearings, speed-re- 
duction gears, and some other critical 
items, particularly those which are 
also required for the landing barges 
used in invasion by the military 
forces. 

Answering criticisms of PAW’s well 
spacing regulations, Knowlton quoted 
letter dated March 1, 1944, from 
Deputy Petroleum Administrator 
Ralph K. Davies to Col. Ernest O. 
Thompson, Texas railroad commis- 
sioner. Davies’ letter outlined several 
points which made the issuance of 
well spacing regulations essential and 
pointed out that materials were sub- 
ject to the authority of the War Pro- 
duction Board; hence if PAW did not 
devise some method of rationing ma- 
terials and manpower among petro- 
leum operators, the WPB or some 
other federal agency would take over 
the task in some form or manner. 

Davies’ points can be summarized 
as follows: 

1. Due to the over-all shortage, first 
of materials, and later of manpower, 
rationing systems had to be devised 
and administered. 

2. The need for continued drilling 
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to maintain maximum sustained pro- 
ductive capacity, coupled with the 
limited amount of materials, made it 
essential to devise a material ration- 
ing plan which would give the max- 
imum sustained productive capacity 
for the materials and manpower ex- 
pended. 

3. The WPB permitted PAW to es- 
tablish the system and regulations 
now in existence, rather than attempt 
to apply general WPB regulations, on 
PAW’s assurance that it would re- 
sult in. efficient use of materials. 

4. The present system differs only 
in degree from those in operation in 
most states in peacetime. 

5. Unless and until the WPB is 
able to remove all its controls over 
materials, not only for oil, but for all 
other industries, revocation of PAW 
regulations would only result in each 
operator having to apply for priori- 


ties on each well. Furthermore, such- 


revocation would not leave the indus- 


Navy Reconnaissance 
Party Studying Alaska 
Area at Point Barrow 


ASHINGTON.—The Navy Depart- 

ment has sent a reconnaissance 
party to Point Barrow, Alaska, to be- 
gin exploratory work on the 35,000- 
sq. mile Naval Petroleum Reserve 4 
in that area. 

Navy spokesmen stressed that the 
present party will engage purely in 
reconnaissance work and that no 
large sum of money will be spent 
and no extensive development under- 
taken until a report is obtained from 
this group. Oil seepages have been 
found in this area and the U. S. Geo- 
logical Survey investigated in it 1923 
and 1924 and reported that the geol- 
ogy is promising for oil discoveries, 
but little is actually known of the 
possible oil resources. 

The party may do a small amount 
of test drilling but its principal as- 
signment is to report on the problems 
of transportation, housing, provision- 
ing, and general working conditions 
which will confront geological parties 
and drilling crews which may be sent 
there in the summer. An appropria- 
tion will be asked of Congress if it is 
decided to proceed with extensive ex- 


try subject only to state regulations, 
but would result in some other fed- 
eral agency stepping in to take over 
the task. 

6. As fast as the materials situa- 
tion has improved, PAW has issued 
supplementary orders, relaxing con- 
trols to the extent the improved ma- 
terials situation justified. 

Knowlton stated that PAW had 
only 7 employes, including steno- 
graphic help, in Washington devoting 
their time to the administration of 
spacing regulations, while there were 
&0 people devoting most of their time 
to securing materials and manpower 
for the industry. He pointed out that 
$0 per cent of the wells now being 
drilled came under the automatic 
provisions of the regulations; 6 out 
of the 10 per cent exceptions were 
handled in the field offices; and only 
4 per cent of the drilling wells re- 
quired filing for exceptions in Wash- 
ington. ‘ 


ploration and development. The Navy 
is cooperating with the U.S.G.S. and 
the Petroleum Administration for 
War in this venture. 

The party is under the direction of 
Lt. William T. Forhan, U.S.N.R., a 
geology graduate of the University of 
Washington. In 1922 he worked for 
the Naval Coal Commission in Alaska, 
and in 1923 and 1924 made two trips 
to the Point Barrow area as a geolo- 
gist with the U.S.G.S. From 1925. to 
1936 Forhan was a geologist on the 
foreign staff of Standard Oil Co. (New 
Jersey) in Argentina and Bolivia, and 
was in the Near East in 1941, joining 
the Navy about a year ago. 


Michigan’s Gas Production 
In 1943 Hits New High 


LANSING.—Breaking all previous 
records, Michigan’s natural-gas pro- 
duction in 1943 exceeded that of 1942 
by almost 2 billion cubic feet. The 
state’s wells yielded 10,581,420,000 cu. 
ft. of dry natural and casinghead gas, 
having a heat value equivalent to that 
of approximately 1 million tons of 
coal or 4 million barrels of oil. 

The gas was valued at $2,841,607 at 
the well, an average of 14.56 cents per 
1,000 cu. ft. Natural-gas production in 
Michigan has been increasing since 
1938, when it was less than 10 billion 
cubic feet. 
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Journal’s Survey of 
Current Opinions 


| yaaguegurerenad opposition to any 
form of subsidy payments by the 
federal Government to the petroleum 
industry was voiced in the current 
Journal survey of opinion. On none 
of the other three most important pe- 
troleum industry problems was the 
attitude of 369 respondents so crystal- 
ized. The tally showed that 339 votes 
were cast in outright opposition to 
any form of subsidy payment while 
25 operators returned affirmative an- 
swers, a ratio of nearly 14 to 1 on 
the negative side of the issue. 


Fourteen of the 25 ballots cast in 
favor of a crude-oil price subsidy 
were from Oklahoma and Texas oper- 
ators. Oklahoma operators, the sur- 
vey disclosed, were more inclined to 
favor the subsidy than were those in 
the typical stripper-well states such 
as Pennsylvania which returned 100 
per cent negative ballots. 

Less pronounced but nonetheless 
significant was a majority of more 
than 2 to 1 on the affirmative side 
of the question: “Do you feel that the 
time has now arrived to start the 
liquidation of the Petroleum Adminis- 
tration for War? 


A qualifying question, however, in- 
dicated a temperate attitude among 
technical and managerial personnel 
of the industry. While nearly two out 
of three thought the time had ar- 
rived for turning back part of PAW’s 
power, 177 respondents voted for 
gradual release of federal authority 
against 96 who voted for abrupt 
liquidation of the central petroleum 
authority. 


Ninety-three operators accepted the 
invitation to suggest desirable modi- 
fications of PAW regulations and 
methods for return of that agency’s 
regulatory powers to the state con- 
servation bodies. Most suggestions 
were for return of well-spacing pow- 
ers to the states promptly, presum- 
ably leaving other authority with 
PAW. Several want regulatory pow- 
ers returned only to those states 
which have adequate conservation 
laws. Still others qualified their opin- 
ions that authority over the industry 
should be decentralized with such 
statements as “when supply of ma- 
terials permits” or “when the war is 
won.” A few operators expressed un- 
qualified support of PAW and assert- 
ed that it had served the industry in 
a thoroughly satisfactory manner. 


A majority of the expressions that 
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authority over well spacing and pro- 
duction quotas should be returned to 
the states came from Texas which is 
not quite as significant as it may ap- 
pear on the surface because of the 
larger number of replies received 
from that state. 

Balloting on the question of what 
is the most critical problem facing 
the drilling industry was fairly close 
between manpower and lack of price 
incentive. A slight majority of the 
votes cast for manpower indicates the 
growing seriousness of the labor 
shortage and encroachment of mili- 
tary inductions. There were 216 re- 
plies mentioning manpower and 194 
classified insufficient price among the 
most critical problems. Answers to 
this question overlapped considerably 
with some respondents marking two 
or more problems, possibly rating 
their answers as equally important. 
Where specific ratings were included 
in the duplicated replies, a majority 
rated manpower as the No. 1 prob- 
lem. Lack of materials slumped to 
third position and dearth of locations 
was a poor fourth in this part of the 
survey. 

Strong sentiment was voiced in 
favor of selling the War Emergency 
Pipelines, Inc.’s two systems from 
Texas to the East Coast to private 
owners. Here, too, there were a few 
overlapping replies because several 
operators desire that one or both of 
the big-inch lines after being sold to 
private owners should be converted 
to natural-gas transmission service. 


Summary of the Industry's Thinking 


1. What is the most critical prob- 
lem facing the drilling industry in 
your judgment? 


Lack of materials ; 52 
Insufficient price incentive .. 194 
Dearth of good locations . 38 
Manpower inaae . 216 
Other 14 
No answer 12 


2. At the conclusion of the war 
emergency period, should the two 
big-inch pipe lines, the 24-in. and the 
20-in. be: 


Converted to natural-gas transmis- 
sion lines .. pavecse avs ct 
Sold to private owners and operated 
as common carriers for crude and 
products 
Operated by the Government as 
common carriers Ss 12 
Junked and abandoned 10 
No answer Bes 25 
3. Are you in favor of any form of 
subsidy payments to the oil industry 
by the Government? 


Yes—25. No—339. No answer—5. 


If so, do you favor the price scale 
recently suggested as follows: 30 per 
cent over posted price for wells pro- 


ducing 5 bbl. per day and less; 20 
per cent subsidy for 6 bbl. per day: 
10 per cent for 7 bbl. per day? 


Yes—26. No.—69. 

If so, do you favor the footage fac- 
tor of minimum subsidy to wells 
drilled 2,500 ft. or less; intermediate 
subsidy to wells between 2,500 ft. and 
4,500 ft. in depth; maximum subsidy 
to wells 4,500 ft. and deeper? 

Yes—21. No—64. 


If so, do you favor the inclusion 
of a factor to take care of wells re- 
gardless of depth, which produce a 
large volume of water, and in which 
the oil production is only a small 
percentage of the total fluid pro- 
duced? 

Yes—26. No—65. 

4. Do you feel that the time has 
now arrived to start liquidation of 
the Petroleum Administration for 
War? 

Yes—253. 


No—105. No answer—1ll. 


If so, do you think this liquidation 
should be: 


Gradual—177. Abrupt—%6. 
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Completions Lag 14 Per Cent Behind Quota 


f yews Petroleum Administration for 

War’s program of 24,000 wells for 
1944 will not be realized unless the 
conditions that caused the first quar- 
ter completions to fall 14 per cent 
short are remedied. The statement of 
D. R. Knowlton, PAW director of 
production, to the Interstate Oil Com- 
pact Commission at New Orleans last 
week, that the goal may have to be 
revised downward to between 20,000 
and 22,000 wells, looks somewhat 
overoptimistic when the first quar- 
ter’s results are analyzed. 

In Districts 1 and 5 the first quar- 
ter shortage was about the same, 10 
per cent. In these two districts there 
are no major transportation problems 
and there is a crude shortage. The 10 
per cent deficit in well completions 
in these two districts consequently 
must be due to other conditions. An 
investigation shows that three reasons 
are repeatedly listed: (1) lack of 
manpower, (2) lack of drilling equip- 
ment, including trucks in drilling 
service, and (3) inadequate price for 
crude; not necessarily in that order of 
relative importance. 

In Districts 3 and 4 the shortage in 
completions was more than twice as 
high in percentage as in Districts 1 
and 5. These two districts suffer from 
lack of transportation outlets as the 
pipe-line facilities under construction 
or contemplated were not far enough 
along to aid first-quarter operations. 
In addition, District 3 is subject to a 
special disadvantage in connection 
with its relationship to District 2, be- 
cause companies operating in both 
districts, particularly those with re- 
fineries in the latter, seem to have 
concentrated their share of the avail- 
able manpower and equipment in 
areas where the production obtained 


TABLE 1—FIRST-QUARTER COMPLE- 
"TIONS VS. PAW QUOTA 


Per cent 
PAW Wells short of 
District: Quota Actual short quota 

1 935 828 107 ll 
2 1,900 1,778 122 3 
3 1,940 1,500 440 23 
4 125 98 27 22 
5 500 450 50 10 
Total 5,400 4,654 746 14 


TABLE 2—QUARTERLY COMPLETION 


QUOTAS 
PAW District: First Second Third Fourth 
1 935 1,090 1,140 1,085 
1,900 2,160 2,330 2,240 
3 1,940 2,125 2,350 2,130 
7 125 130 175 150 
5 500 495 505 495 
Total 5,400 6,000 6,500 6,100 
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by Charles J. Deegan 


could be made available to refineries. 
That undoubtedly accounts for the 
fact that District 2 completed 94 per 
cent of its share of the original PAW 
program. Furthermore, much of Dis- 
trict 2 is covered by PAO amended 
orders, permitting 10 and 20-acre 
spacing. 

The conditions that affected Dis- 
tricts 1 and 5, namely shortages of 
manpower and drilling equipment 
plus low price, are common to all dis- 
tricts. Therefore it is reasonable to 
believe that these factors had the 
same influence in Districts 2, 3 and 4. 
Manpower, drilling equipment and 
price are listed by almost every op- 
erator as major handicaps. It. seems 
safe to assume that for the entire 
United States, 10 per cent of the first 
quarter deficit can be charged to these 
three conditions, and the remaining 4 
per cent charged to transportation 
shortages in Districts 3 and 4. 

Operators stress the fact that the 
manpower situation is becoming pro- 
gressively worse. Conditions at the 


beginning of the year were far bet- 
ter than they are now. The latest 
moves in connection with the draft- 
ing of previously deferred young men 
promise to aggravate the present con- 
ditions, regardless of how successful 
PAW may be in obtaining some de- 
ferments. Drilling contractors claim, 
and the figures bear them out, that 
the drilling time on wells is con- 
stantly increasing. On deep wells, in 
some cases, drilling already requires 
25 to 50 per cent longer than normal. 
Some of this has been due to the con- 
dition of the equipment, and time 
should remedy this factor. The major 
part, however, has been due to green 
labor and lowering of the physical 
standards for the available employes. 

The older the drilling equipment 
being used, the more important it is 
that the drilling crew should be made 
up of skilled and experienced men, 
The exact opposite prevails. 

The original PAW 1944 program of 
24,000 wells called for a 33% per cent 
increase over 1943, and an average of 
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6,200 wells per quarter for the last 
three quarters of 1944. If the revised 
PAW program is reduced to 21,000 
wells, the last three quarters of 1944 
must average about 420 wells per 
week, or about 60 wells per week in- 
crease over the first-quarter average. 
The Journal’s weekly completion 
chart (see p. 321) shows that the 420- 
well rate was achieved in only 3 
weeks out of the entire year 1943, all 
in the last quarter. The manpower 
situation is definitely much worse 
now, and it is questionable whether 
the anticipated increased flow of 
drilling equipment will reach the field 


operating level fast enough to over-— 


come the depreciation in existing ma- 
terials. 
Many operators point out that the 


petroleum industry is being treated 
on the same basis as new war indus- 
tries such as shipyards and airplane 
factories, where mushrooming growth 
resulted in inefficient use of labor 
and in many instances large-scale 
hoarding of manpower. The petro- 
leum industry, on the other hand, 
aside from the big construction jobs 
in refining and pipe lines, has been 
getting along with fewer employes 
since the start of the war. Now, with 
the oil requirements of the armed 
forces approaching a peak, the drill- 
ing and production branches are ex- 
pected to carry the heaviest load in 
their history. They cannot carry this 
load, operators insist, if their already 
depleted manpower is to be raided 
again. 


R. B. Tuttle Joins the Journal's 
Refinery Engineering Staff 


B. TUTTLE; who has joined the 

refinery engineering staff of The 
Oil and Gas Journal, will bring to 
its readers 22 years of practical ex- 
perience in the design, construction 
and operation of petroleum refineries. 
He started work in the refinery di- 
vision of the oil business shortly after 
he completed his schooling and his 


experience covers a broad field in the 
industry’s manufacturing activities. 
He was engaged in the design and 
construction of refinery processing 
equipment for the Leader Iron Works 
as an assistant to Dr. E. H. Leslie, 
manager of the process division. He 
served as job construction superin- 
tendent for E. B. Badger & Sons Co. 
From 1932 to 1941 he was chief en- 


gineer of J. P. Devine Manufacturing 
Co., manufacturers of refinery equip- 
ment. 

Tuttle’s training also includes ex- 
perience in construction and opera- 
tion at refineries of the Independent 
Oil & Gas Co., Tide Water Asso- 
ciated Oil Co., Lubrite Division of the 
Socony-Vacuum Oil Co., Inc., Lion 
Oil Refining Co., and the Sinclair 
Refining Co. He is a member of the 
Society of Mechanical Engineers. 
Tuttle will be located in the Tulsa 
offices of the Journal. 


New Method of Fixing Prices 
Of Crude for Fuel Adopted 


WASHINGTON.—M>ximum prices 
for crude oil conforming to standard 
specifications of fuel oil and sold di- 
rect to consumers for use as fuel oil 
will be determined by a new method, 
starting April 14, Office of Price Ad- 
ministration announces. The change 
is in the form amendment No. 4 to 
Maximum Price Regulation 88. 

Four area changes in fuel-oil ceil- 
ing prices are announced also, all ef- 
fective April 14. 

Gravity brackets no longer will be 
employed in fixing specific tank- 
wagon prices to industrial users in 
and around Chicago for residual fuel 
coils and blends of these oils with dis- 
tillates. Three grades of residual fuel 
oil will be recognized, and the basis 
for each will be viscosity. At present 
there are about 70 different maximum 
prices for these oils. 

Specific maximum prices are estab- 
lished on kerosene and distillate fuel 
oil sold in bulk lots f.o.b. refineries 


Valley, Colorado. 


in Wayne County, Michigan, for ship- 
ment to any destination other than 
District 1. 

Specific maximum tank-wagon 
prices are established on sales of gas- 
oline to consumers in the San Luis 
The new ceilings 
are 1 cent a gallon higher than for- 
merly. 

Maximum prices are established at 
¥g cent a gallon off tank-car ceilings 
cn barge shipments of gasoline f.o.b. 
refineries in designated counties of 
Kentucky and nearby Indiana to 
areas other than the eastern seaboard. 


Crude Ceilings Higher in 
Two California Pools 


WASHINGTON.—Hisgher price ceil- 
ings, effective April 14, for crude oil 
produced in two California pools are 
announced by Office of Price Admin- 
istration. The increases will be ab- 
sorbed by refiners, and there will be 
no change in prices for products made 
from this crude. 

Mountain View field, Kern County, 
gets increases ranging from 1 to 18 
cents a barrel in its maximum prices, 
depending on the gravity. The field’s 
production averages 27 to 27.9 grav- 
ity, and the maximum price is raised 
from $1.01 to $1.15 a barrel. Current 
daily production is 3,300 bbl. 

Oak Canyon field, Los Angeles 
County, gets a maximum price of 95 
cents a barrel for crude between 20 
and 28 gravity. Previously, the ceil- 
ings ranged from 87 cents to 94 cents 
a barrel. Thus, the increases range 
from 1 to 8 cents a barrel. Current 
daily production is 960 bbl. 

At the same time OPA named spe- 
cific maximum prices for higher and 
lower gravity crudes in California 
fields than those heretofore provided 
with specific ceilings. The maximum 
prices added will cause no change in 
selling prices as they are the same as 
the October 1, 1941, posted prices for 
these gravities which have been ob- 
served since then. 


Panhandle P. & R. Suspends 
Plan for Work in Mexico 


NEW YORK.— Panhandle Produc- 
ing & Refining Co. has temporarily 
shelved its plan of forming a company 
to conduct oil and gas operations in 
Mexico, Serge Rubinstein, president, 
told stockholders in his annual re- 
port last week. The management is 
continuing its investigation into pos- 
sibilities offered in that country, he 
said. 


Simrall Advances Price 


MOUNT PLEASANT, Mich.—Sim- 
rall Corp. has advanced the price of 
Fork Township, Mecosta County, 
crude to $1.44 a barrel. The new post- 
ing is effective as of April 1. 
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Applied Petroleum Science 


NE of the commentators in this Annual Refin- 
O ery Number says: “We have been saying for 
years that applied science would meet any future 
problems of the oil industry—now we are really 
convinced.” 

The numerous applications of science in today’s 
refinery processing and the opinions of leading 
builders and operators regarding the future, as 
reported in this issue, should convince the most 
skeptical that the manufacturing division of the 
oil business has those qualities of initiative and 
practical accomplishment which of themselves are 
a guarantee that future problems will be solved. 

The war, possibly more than anything else, has 
emphasized the flexibility of present-day refinery 
operations. One operator adds catalytic cracking 
and alkylation to his existing facilities and obtains 
large yields of 100-octane gasoline. Another refiner 
finds uses for processing equipment designed to 
isomerize liquid fractions. 

Other refineries using largely the same equip- 
ment are so operated that they furnish needed yields 
of butadiene for synthetic-rubber manufacture. The 
tools of hydrogenation and dehydrogenation are 
utilized in well-rounded operations to get the 
largest possible yields of war products. All these 
distillation operations are accompanied by super- 
fractionation which separates petroleum hydrocar- 
bons for use or for further processing in a manner 
not believed possible even 2 or 3 years ago. 

The amazing fact in these operations is that they 
all use crude oil of the same general specifications. 
With the new techniques in refining, the quality of 
raw material is becoming less and less important. 
It is also true that while there is war demand for 
every petroleum product now being refined, the 


APRIL 13, 1944 


processing arts have advanced to the point where, 
if the need arose and prices justified, the essential 
peacetime products could be obtained from a small- 
er volume of crude oil. As was apparent from the 
reports of the American Chemical Society meeting 
last week, the possible sources of the most sought 
hydrocarbons, within and without the petroleum 
industry, are constantly expanding. 

These accomplishments spring from a quarter- 
century of research and development on the part 
of this industry’s manufacturers. The war would 
have been lost to this country and its allies had 
operators not been able to step out of their lab- 
oratories with the scientific knowledge and expe- 
rience advanced to the point where they could be 
utilized quickly in plant processing. 

Applied refinery technology has not yet reached 
its limit. Those in closest touch with conditions 
agree that it has just started. Some of the world’s 
largest and most complete laboratories operated by 
oil companies, and now devoted to the needs of the 
war, will resume their peacetime activities imme- 
diately after the conflict ends. 

What has been done in support of the war will 
not be lost. These emergency operations, in fact, 
have made it possible to solve quickly many of the 
problems of permanent operations which will be 
expanded and perfected. 

Washington’s planning should include a careful 
study of the significance of what has happened 
within refinery gates over the past 2 years. If this 
is done there will be no concern regarding petro- 
leum’s future in this country, and the strange pro- 
posals revolving around international oil, now 
under consideration, involving major changes in 
our economic and political philosophies, will end. 
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Germany in Critical Need 
Of Ploesti Oil 


ASHINGTON.—With the Russians 

bombing railroad yards at Ploesti, 
center of the big Rumanian oil fields, 
special interest attaches to the analy- 
sis issued by Leo T. Crowley, foreign 
economic administrator, of the eco- 
nomic significance of the Russian in- 
vasion of the Balkans. Raids on 
Ploesti are essentially a blow at Ger- 
many’s oil supply, since oil from that 
area must be moved by rail to the 
Danube for shipment to war indus- 
tries in Germany. 

Rumania has been providing about 
70 per cent of the nonsynthetic oil 
production available to Germany. 
Some 145,000 bbl. of oil daily has 
been coming from Nazi occupied 
countries, and 100,000 of this is said 
to have been contributed by Rumania. 

“If the Ploesti oil fields in Rumania 
were captured or cut off,” says Crow- 
ley’s analyses, “Germany would lose 
about one-third of its total supply of 
natural and synthetic oil. Loss of the 
chrome of the Balkans and Turkey 
would deprive Germany of virtually 
its entire supply of a vital ferro-alloy 
and would have an immediate and 
serious effect on the production of 
steel for Germany’s armaments indus- 
try, already seriously hit by British 
and American air bombardment. 

‘In spite of Germany’s determined 
efforts to increase production of syn- 
thetic oil, the enemy’s oil supply has 
remained at a low level. With the 
help of Rumanian oil, it has so far 
been possible for Germany to provide 
sufficient oil for its air forces, army 
and navy at the expense of drastic 
curtailment of civilian consumption. 
The loss of Rumanian oil production 
and of lesser amounts of oil obtained 
from Hungary could not be offset to 
any substantial extent by increased 
synthetic production or further indus- 
trial curtailment and Germany’s mili- 
tary operations and entire war econ- 
omy would consequently be rapidly 
affected.” 


Cost of California Gas Line 
Estimated at $50,000,000 


WASHINGTON. — Construction of 
a natural-gas pipe line from West 
Texas to Los Angeles, a project under 
preliminary discussion, would cost 
$50,000,000, according to estimates 
here. Such a line is regarded as a 
long-range necessity to relieve the 
shortage of gas developing in the 
southern California region. 

Oil-company officials of the Mid- 
Continent territory have joined in a 
study of the plan, which has been 
broached to War Production Board. 
Approval would have to be obtained 
from Federal Power Commission and 


Petroleum Administration for 
as well as from WPB. If a new pipe- 
line company were created, its forma- 
tion and financing would have to be 


War, 


approved by Securities 


Commission. 


Exchange 


Petroleum Electric Groups 
To Meet in Dallas 


The seventeenth annual conference 
of the Petroleum Industry Electrical 
Association and Petroleum Electric 
Supply Association will be held April 
19-20 at the Baker Hotel, Dallas. Eight 
technical papers will feature the con- 
ference. 

The papers and their authors are: 


“Communication Circuits for the Big Inch 
Pipe Line,” by R. W. Perkinpine, American 
Telephone & Telegraph Co. 

“Electronics and the Oil Industry,” by 
W. G. Taylor, General Electric Co. 

“Grounding,” by J. R. Eaton, James G. 
Riddle Co. 

“Rectifiers—All Types, Comparisons and 
Applications,” by R. T. Fryer, Westinghouse 
Electric & Manufacturing Co. 

“Pipe-Line Coatings,” by Starr Thayer. 

“Cathodic Protection and the Petroleum 
Industry Electrical Association.” 

“Oil and Electricity in Industrial Devel- 
opment,” by J. B. Thomas, Texas Electric 
Service Co. 

“The 100 Per Cent Efficient Pipe Line,”’ 
by Morris Chambers, Standard Oil Co. of 
Louisiana. 


A joint banquet of the two. groups 
will be held in the evening of April 20. 


Raymond Moley to Address 
I.P.A.A. Directors Meeting 


Raymond Moley, journalist and pro- 
fessor, and Newsweek’s editor on na- 
tional affairs, will be the principal 
speaker at the midyear meeting of 
the directors of the Independent Pe- 
troleum Association, to be held at 
Bradford, Pa., April 27, 28, and 29. 

Moley will talk on “The Political 
Outlook” at a luncheon meeting of 
the directors Saturday, April 29. He 
was editor of Today magazine from 
1933 to 1937, when he became asso- 
ciated with Newsweek magazine. 
Moley has been instructor in Ohio 
public schools and professor of poli- 
tics at Western Reserve University 
and is the author of many publica- 
tions on government and crime 
surveys. 

The 3-day meeting of the directors 
will place special emphasis on second- 
ary-recovery operations and a nation- 
al oil policy. 


DEATHS 


A. Burnie Chastain, 54, accountant 
for Skelly Oil Co., Tulsa, died in a 
Tulsa hospital April 8. 





George A. Orrok, 77, consulting en- 
gineer for New York Edison Co., died 


April 6 at his home in Riverside, 
Conn. Research contributions of im- 
portance were made by him in the 
field of heat transfer, in condensers 
and furnaces. He organized and di- 
rected research on the properties of 
high-pressure steam. He also worked 
on problems connected with gas and 
diesel engines. 


Theodore Franklin Hook, active in 
the Alberta oil industry since 1926 
and secretary of Nordon Oils, died at 
Calgary recently. 


Roscoe M. Clark, 63, an accountant 
for the Ohio Fuel Gas Co. for 26 years, 
died April 1 in Mercy Hospital, Co- 
lumbus, Ohio. 


Thomas L. Wheeler, 47, independ- 
ent oil operator, died at his home in 
Wichita Falls, Tex., April 3. He was 
employed by Invader Oil Co. and 
Lowry Oil Co., Tulsa. He had been 
in business for himself since 1929. 


S. A. Miller, 70, employed by At- 
lantic Refining Co. at Port Arthur, 
Tex., died April 3. 


Samuel S. Holtz, 46, employed in 
the Tide Water Associated Oil Co.’s 
pump station at Rixford, Pa., died 
April 1 in an Erie, Pa., hospital. 


Kirby Sharp, 41, independent oil 
man of Sinton, Tex., and candidate 
for mayor, died of a heart attack at 
his home April 2. 


Harry Gardner Wood, 52, consult- 
ing electrical engineer with Worth- 
ington Pump & Machinery Corp., 
Harrison, N. J., died April 4. He grad- 
uated from University of Illinois in 
1914, served as a captain on the gen- 
eral staff in World War I, and worked 
for Westinghouse Electric Co. till he 
joined Worthington in 1930. 


Homer V. Evans, Hankamer, Tex., 
employed by Edwards Drilling Co., 
died April 5 of injuries suffered in 
an oil-field accident at Fig Ridge. 


Roy L. Carter, veteran oil opera- 
tor, died April 6 at his home in Wich- 
ita Falls, Tex. He was a pioneer in 
development of the Burkburnett field 
and was credited with having drilled 
more than 500 wells in Texas. He had 
important interests in Oklahoma also. 


William Myers, 70, for many years 
an independent oil producer, died 
April 5 in Franklin, Pa. 


George W. Boyd, 82, for 25 years 
employed by Mid-Continent Petro- 
leum Corp. until his retirement 2 
years ago, died April 9 at his home 
in Tulsa. He was a telegraph operator 
at the time of his retirement and be- 
‘fore that was district foreman’s clerk 
at Hominy, Okla. 
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Production of Natural Gasoline and 


Cycle Products to Rise 27,000. Bbl. Daily — 


by H. Stanley Norman 


A™ increase of nearly 27,000 bbl. in 

the daily production of natural 
gasoline, cycle products and allied pe- 
troleum hydrocarbons will be realized 
by the fourth quarter this year when 
12 major projects now under con- 
struction are placed in operation. 
Other cycling and natural-gasoline 
plants are under consideration and 
may be programmed in time to fill a 
position in the industry’s war-produc- 
tion assignment. 

The projected additions to manufac- 
turing capacity of natural gasoline 
and cycling plants are in addition to 
several other major construction jobs 
recently completed or currently near- 
ing the operating stage. One of the 
industry’s largest cycling plants in 
the Erath field, South Louisiana, is 
described in fuller detail starting on 
page 295. 

Texas fields have 8 of the 12 large 
plants currently covered by Petro- 
leum Administration for War’s Pro- 
gram Determination 455. The other 
four projects are divided among Ar- 
kansas, Louisiana, California and 
New Mexico. 

Most of the new plants currently 
under construction were authorized 
during the latter part of 1943 when 
it became evident that the increased 
demands for military fuels would re- 
quire further expansion in the nat- 
ural gasoline and cycling capacity. 
The ultimate objective of the PAW 
Natural Gas and Natural Gasoline 
Division is to increase manufacturing 
capacity 35,000 bbl. daily, indicating 
that approximately 77 per cent of 
the original program is covered by 
the 12 plants now under construction. 

Without benefit of the wartime- 
authorized facilities, the industry has 
increased its production capacity to 
roughly 285,000 bbl. daily compared 
with about 265,000 bbl. per day at 
the middle of 1943. Most of the in- 
crease currently reflected in produc- 
tion operations is attributable to in- 
stallation of additional towers in ex- 
isting plants, consolidation of less ef- 
ficient facilities and in a moderate 
scope of new construction which was 
authorized earlier in the war. 

The natural gasoline industry, hold- 
ing its annual meeting this week in 
Dallas, is enjoying an appreciation 
for its efforts exceeded by no other 
branch of the oil business. This ap- 
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preciation is -based chiefly on the 
determination that more desirable 
hydrocarbon fractions can be obtained 
from natural-gasoline and cycling 
plants, particularly the latter, than 
through any other production oper- 
ation with a given amount of steel 
with which to fulfill the assignment. 
Furthermore, the industry’s products 


are one step nearer the finished 100- 
octane gasoline and synthetic rubber 
than it is possible to obtain through 
other commercial methods of manu- 
facture. Isobutane, for example, re- 
covered in various volumes at most 
of the modern natural-gasoline and 
cycling plants, is the most desirable 
clefin in production of alkylate. 


NATURAL GASOLINE AND CYCLING PLANTS UNDER CONSTRUCTION 


Company and plant— 
The Texas Co., Bateman Lake. La. 


Proposed Estimated 
production completion 
Cost (bbl. dly.) date 





$1,071,000 1,100 October 
Shell Oil Co., Inc., Sheridan. Tex. ... ey . 2,450,500 6,100 October 
J.S. Abercrombie and Macnolia Pet. Co., Old Ocean, Tex. 2,851,000 5,640 September 
Humble Oil & Refining Co., Katy No. 2. Tex. 4,600,000 6,980 June 
Phillips Petroleum Co., Seminole, Tex. ... 1,165,000 2,050 June 
Phillips Petroleum Co.. Eunice. N. M. : 536,000 435 May 
Barnsdall Oil Co.. Newhall Potrero, Calif. 333,000 480 July 
Barnsdall Oi) Co., Midway. Ark. 436,000 400 June 
Sinclair Prairie Oil Co.. Arp. Tex. . 124,000 400 June 
Shell Oil Co.. Inc.. Wasson, Tex. 1,450,000 1,380 August 
The Chicasto Corp., Stratton, Tex. 222,000 350 August 
Trinity Gas Corp., Seiita. Tex. 950,000 1,580 July 

BL Ss scrvdiders eke tosis Licks bacin os ma teat eke ... $16,188,500 26,895 


ANNUAL U.S. PRODUCTION OF NATURAL GASOLINE AND ALLIED PRODUCTS 
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Alkylation, Catalytic Cracking, Hydrocarbon 


Properties Discussed by American Chemists 


er —-Senations of hydro- 
carbons under the influence of 
cracking catalysts, alkylation by 
means of catalysts, especially hydro- 
fluoric acid, were among the highly 
interesting and important subjects 
discussed by the members of the 
American Chemical Society at its 
spring meeting in Cleveland last 
week. Hedged about by numerous re- 
strictions as to the processes, the re- 
actions themselves were discussed in 
somewhat guarded manner under 
wartime censorship limitations. 


Studying methylcyclopentane, a not 
too common isoparaffin, in conjunc- 
tion with HF and with H.SO, as cata- 
lysts in the presence of olefins in 
alkylation shows a large number of 
side reactions, Herman Pines and 
V. N. Ipatieff, Universal Oil Products 
Co. researchers have _ discovered. 
Using the olefins propene, n-butenes, 
isobutylene, pentene-2, 3-methylbu- 
tene-1, and 2,2,4-trimethylpentene-1 
and -2, they found that in addition to 
the main alkylation reaction, a simple 
addition of olefin to isoparaffin, other 
reactions which occurred are: (1) ad- 
dition of olefin and isoparaffin with 
ring opening and migration of the 
side chain; (2) isomerization of 
straight chain olefins to isoolefins, 
plus hydrogenation, that is, isoparaf- 
fins from normal olefins; (3) depoly- 
merization or depolyalkylation; (4) 
production of polycyclic olefins or 
paraffins from olefinic or polyolefinic 
naphthenes, and some other reactions. 


Methylcyclopentane reacts with 
n-butene in the presence of sulfuric 
acid to form 1,3,5-dimethylethylcyclo- 
hexane, and 1,3-dimethyl-4 ethyl cy- 
clohexane. Reaction of isobutylene 
with methylcyclopentane was quite 
complicated in presence of sulfuric 
acid catalyst. Large percentages (25 
per cent) of isobutane was formed by 
transfer of hydrogen to saturate the 
olefin; hydropolymers were also 
formed from the polymerization of 
the olefin and subsequent hydrogena- 
tion or from hydrogenation of part of 
the olefin to isobutane and the reac- 
tion of this by alkylation with re- 
maining olefin, forming octanes in 
either case. About half the methylcy- 
clopentane which reacted formed 
polycyclic saturates while the remain- 
der was partially dehydrogenated and 
formed combinations with the cata- 
lyst. With pentene-2 the main reac- 
tion is isomerization and hydrogena- 
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tion to isopentane; hydrogen needed 
came from the condensation-polymer- 
ization of methylcyclopentane to duo- 
decanes, etc. About one-fifth of the 
pentene polymerized to decenes and 
they were hydrogenated to decanes. 

The reactions between olefins and 
isoparaffins vary considerably with 
temperature with HF as catalyst, C. B. 
Linn and A. V. Grosse of the Univer- 
sal laboratory have found. At very 
low temperatures polymerization of 
the olefin is the main reaction. As 
temperature rises above optimum for 
alkylation, side reactions occur which 
form less desirable products and de- 
crease yields of the desired alkylate. 
Yields of 50 to 75 or 80 per cent of 
alkylate of 91-92 octane number 
(A.S.T.M.) were obtained at various 
temperatures. 

Reactions between isopentane and 
propylene show yields as high as 272 
per cent of the olefin which reacted; 
only one-fourth of the product boiled 
in the range of octanes, showing a 
nonselective reaction with many side 
reactions, a fact which was corrobo- 
rated by finding considerable amounts 
of isobutane in the products. Isobu- 
tane could be formed only by scission 


of the i-pentane molecule with loss of 
a methyl group; this group might mi- 
grate to a: propylene molecule and 
form a C, olefin therefrom. This non- 
selective reaction is said to be typi- 
cal of alkylation with pentane as the 
isoparaffin, the yields being greater 
than the theoretical based on the ole- 
fin reacted in equimolecular propor- 
tions with isopentane. The primary 
alkylation reaction is promoted by 
high isoparaffin:olefin ratios. Presence 
cf water in the catalyst or reacting 
mixture reduces catalyst activity, wa- 
ter probably having greater effect in 
this way than any other commonly 
occurring diluent. 

It will require 2 years to replace 
the automobiles which have been lost 
to service, after the war is over, A. H. 
Adams and B. H. Weil of Gulf Re- 
search & Development Co., point out, 
in discussing postwar cars and fuels. 
Only after that period can the post- 
war car be designed and supplied to 
consumers, they stated. Hundred- 
cctane number fuels may eventually 
find a use in motor cars, but just 
following the war 80 octane will prob- 
ably represent the major portion of 
fuels supplied. 


A.C.S. ABSTRACTS 


The accompanying abstracts indicate the various directions of atten- 
tion in modern research programs and some idea is given of the 
state of the art in the results obtained. Gas chemistry, catalytic- 
cracking methods and results, solvent treating and synthesis of 
pure hydrocarbons are some of the subjects covered in the papers 
before the Petroleum Division, American Chemical Society in 


Cleveland, April 3-7, 1944. 


Hydrocarbon Reactions in the 
Presence of Cracking Catalysts. 
3. Cyclohexane, Decalin 

And Tetralin 


HERMAN S. BLOCH and CHARLES L. 
THOMAS, Universal Oil Products Co. 


STUDY was made of the reac- 

tions, at atmospheric pressure, of 
cyclohexene in the presence of a syn- 
thetic silica-aluminathoria catalyst at 
250°-400°; of tetralin with a synthetic 
silica-alumina-zirconia catalyst at 
400°-500°; and of decalin with the 
latter catalyst in both the fresh and 
partially spent state at 400°-500°. 


The principal reaction products iso- 
lated from cyclohexene were methyl 
cyclopentenes-1 and 2, methylcyclo- 
pentane, a mixture of unidentified 
liquids boiling higher than cyclo 
hexene, and 2,6-dimethylnaphthalene. 
The principal reactions of cyclo 
hexene under the conditions studied 
were (1) isomerization, (2) polymeri- 
zation, and (3) hydrogen transfer. The 
hydrogen transfer was primarily from 
the polymer resulting in the forma: 
tion of dimethylnaphthalenes and the 
hydrogenation of the methylcyclopen 
tenes to methylcyclopentane. 

Naphthalene was the _ product 
formed most abundantly from tetralin. 
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Scission of the hydroaromatic ring 
gave benzene, toluene, xylenes, pos- 
sibly ethylbenzene, and higher boil- 
ing alkylated benzenes. No alkenyl- 
benzenes were isolated. They might 
have been formed and then converted 
into the corresponding alkyl deriva- 
tives by hydrogen made available by 
the conversion of tetralin to naph- 
thalene. Some of the tetralin was con- 
verted to bicycloparaffins, presum- 
ably decalin or its isomers. The prod- 
ucts can be explained by reactions of 
(1) scission of the hydroaromatic ring 
and (2) hydrogen transfer. Apparent- 
ly isomerization also occurred, for the 
xylene fraction contained xylenes 
other than o-xylene. 

The chief products formed from 
decalin were decalin isomers, C; and 
C, olefinic and paraffinic gases in 
which isobutane predominated, meth- 
yleyclopentane, and probably cyclo- 
hexane and the corresponding olefins. 
In addition, tetralin or its isomers 
was found, and the aromatic reaction 
products of tetralin conversion indi- 
cated above. The products can be ex- 
plained by the following reactions of 
decalin and the intermediate tetralin: 
(1) isomerization, (2) ring scission, 
and (3) hydrogen transfer. 


Reaction of Methylcyclopentane 
With Olefins in the Presence of 
Sulfuric Acid and Hydrogen 
Fluoride Catalysts 


HERMAN PINES and V. N. 
Universal Oil Products Co. 


IPATIEFF, 


: teens study of the reaction of cyclo- 

paraffins with olefins was under- 
taken in order to gain a better under- 
standing of the alkylation reaction, 
since the ring hydrocarbons can read- 
ily be detected and identified. 

For this study, methylcyclopentane 
was chosen as the hydrocarbon to be 
alkylated in preference to the more 
accessible cyclohexane, for the reason 
that it undergoes alkylation more 
readily and at the same time it per- 
mits observation of whether or not 
isomerization of the cyclopentane to 
cyclohexane ring occurs. It is known 
that at room temperature the equilib- 
rium is mostly toward cyclohexane 
side. Alkylation with the following 
olefins was investigated: propene, 
n-butenes, isobutylene, pentene-2, 
3-methylbutene-1, and 2,4,4-trimethyl- 
pentene-1 and 2. The alkylation was 
carried out in the presence of sulfuric 
acid and hydrogen fluoride, since 
these two catalysts, under the experi- 
mental conditions used, cause prac- 
tically no isomerization of saturated 
hydrocarbons. 

It has been found that the reaction 
of methylcyclopentane with olefins is 
accompanied by a complex reaction 
involving (a) addition of olefins to 
methyleyclopentane accompanied by 
ring expansion and migration of alkyl 
groups within the ring, (b) hydrogen 
disproportionation, the naphthenes 
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being usually the hydrogen donors; 
whereas the olefins are the hydro- 
gen acceptors, (c) isomerization of 
normal chain olefins to isoolefins fol- 
lowed by hydrogenation, (d) inter- 
reaction of partially dehydrogenated 
naphthenes to form polycyclic olefinic 
or polycyclic saturated hydrocarbons, 
(e) depolymerization and/or depoly- 
alkylation. The ease with which the 
above-mentioned reactions occur de- 
pends to a great extent upon the 
olefins used. The unsaturated hydro- 
carbons formed during the reaction 
are usually found in the catalyst lay- 
er, from which they can be recovered 
by diluting with water. 


Hydrocarbon Reactions in the 
Presence of Cracking Catalysts. 
4. Removal of Side Chains 
From Aromatics 


CHARLES L. THOMAS, JAMES HOEKSTRA 
and JOHN T. PINKSTON, Universal Oil 
Products Co. 


HE cracking of ethylbenzene, 

cumene, n-butylbenzene, and tech- 
nical amylbenzene in the presence of 
synthetic catalysts of the silica- 
alumina type was studied in the tem- 
perature range of 400° to 500° C. and 
atmospheric pressure. Benzene and 
the corresponding alkene were formed 
with ease and great selectivity when 
the side chain contained three or 
more carbon atoms. The yield of ben- 
zene was at least 90 per cent of theory 
in each case. The order of decreas- 
ing susceptibility to cracking was 
cumene, the technical amylbenzene, 
n-butylbenzene, and, in a lower or- 
der of magnitude, ethylbenzene. No 
toluene, styrene, etc., was found in 
any product in this study. 

The alkenes formed apparently un- 
derwent subsequent reactions to some 
extent, for some hexenes were formed 
in the cumene tests, presumably by 
polymerization of the initially formed 
propylene. The olefinic products from 
butylbenzene underwent the hydro- 
gen transfer reaction; some butanes 
were formed. 


The Alkylation of Isoparatfins 
By Olefins in the Presence 
Of Hydrogen Fluoride 


CARL B. LINN, Universal Oil Products Co., 
and ARISTID V. GROSSE, Catalytic De- 
velopment Co. (Contribution of Universal 
Oil Products Co.) 


| > Srnemere fluoride catalyzes the 
interaction of olefins and isopar- 
affins to form saturated products con- 
sisting of highly branched paraffinic 
hydrocarbons. The alkylation was car- 
ried out, both in continuous and batch 
operations, in the laboratory. The ef- 
fects of temperature, contact time, 
isoparaffin to olefin ratio, and cat- 
alyst concentration were studied. 
Runs involving the paraffins iso- 
butane and isopentane, and the ole- 
fins, propene, isobutylene, butene-1 


and butene-2, are reported; also the 
production of alkylate from a mix- 
ture of butanes and butylenes. 

Normally the fluorine content of 
the alkylate is low and can be re- 
duced by further treatment. 


Vapor Pressures in Hydrocarbon- 
Furfural-Water Systems 


CLARK HOLLOWAY, Jr., and §. H. THUR- 
BER, Gulf Research & Development Co., 
Pittsburgh, Pa. 


areas of four hydrocarbons with 

a furfural-water solution have 
been studied with respect to cloud 
point, vapor pressure, and density. 
Isobutane was found to be the least 
soluble in the 4 weight per cent wa- 
ter-96 weight per cent furfural mix- 
ture, followed by n-butane, butene-1, 
and butadiene-1,3. Isothermal vapor 
pressure and density data were also 
taken at four temperatures above the 
cloud point curves: 250°, 200°, 150° 
and 100° F. These vapor pressure data 
permitted the calculation of activity 
coefficients which are presented as 
plots of y versus x for each system 
at the four temperatures listed. Ex- 
perimental vapor pressures for bu- 
tene-1 and butadiene-1,3 are given 
up to 250° F. 


Hydrocarbon Reactions in the 
Presence of Cracking Catalysts. 
2. Hydrogen Transfer 


CHARLES L. THOMAS, Universal Oil Prod- 
ucts Co. 


ORMAL octenes were converted 

by a_ synthetic  silica-alumina- 
zirconia catalyst at 375° C. mainly 
into octanes, aromatic hydrocarbons, 
and a hydrogen-poor catalyst deposit. 
The reactions that occurred were: 

1. Hydrogen transfer reactions re- 
sulted in the conversion of olefins into 
paraffins. At the same time, prod- 
ucts poorer in hydrogen, such as aro- 
matic hydrocarbons and the catalyst 
deposit, were formed. 

2. Isomerization; earlier work 
showed that n-octenes isomerized 
rapidly in the presence of this type 
of catalyst. In the present test the 
iso-C, fraction constituted 93 per cent 
of the Cs cut. 

3. Scission of carbon-carbon bonds 
to form products confaining fewer 
than eight carbon atoms; the tendency 
of this type of catalyst to form cracked 
products containing three or more 
carbon atoms was again demonstrated. 

4. Polymerization or condensation 
to form products containing more 
than eight carbon atoms; these prod- 
ucts included higher boiling liquids 
as well as the solid and semisolid 
material deposited on the catalyst. 

5. Cyclization; aromatics within the 
boiling range of the xylenes, as well 
as still higher boiling aromatics, were 
formed. The formation of the aro- 
matics may have been preceded by 
the formation of the corresponding 
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cycloparaffin. The evidence for the 
presence of the cycloparaffins is less 
convincing than that for the aro- 
matics. 

Some of the commercial processes 
for producing aviation fuel, contact 
gasolines containing olefins with 
cracking catalysts to reduce the olefin 
content, increase the aromatic con- 
tent, and improve the susceptibility 
to tetraethyl lead. The reactions de- 
scribed in the present article aid in 
understanding the chemistry of these 
processes. 


Selectivity of Solvents for Various 
Types of Hydrocarbons as 
Measured by Critical 

Solution Temperature 


ALFRED W. FRANCIS, Socony-Vacuum Oil 
Co., Inc., Paulsboro, N. J. 


RITICAL solution temperatures 
have been determined for over 
100 solvents of various types with 10 
representative hydrocarbons, 2 
straight-chain paraffins, a branched- 
chain paraffin, 2 olefins, 2 naph- 
thenes, paraffin wax, and 2 commer- 
cial oils. Aromatic hydrocarbons are 
too miscible with these solvents to 
observe the critical solution tempera- 
ture. 

The differences in C.S.T. for the 
same solvent with different hydro- 
carbons is taken as a measure of the 
relative affinity or selectivity of the 
solvent for the two types of hydro- 
carbon. Selectivities for olefins, naph- 
thenes, branched chains, type of oil, 
and molecular weight are calculated 
and plotted against each other to 
show their extent of interrelation. 

Effects of substituent groups in the 
solvents are estimated. The methyl 
and phenyl groups usually lower the 
C.S.T. about 40° C. The nitro and 
carboxyl groups raise it over 100° C. 


Pressure Dependence of the Rate 
Of Gasification of Carbon 


B. R. WARNER, U. S. Bureau of Mines, 
Pittsburgh, Pa. 


bad experimental proof has been 
obtained for the existence of iso- 
therms and saturation pressures in the 
reaction between steam and carbon. 
These isotherms are of the form sim- 
ilar to the adsorption of a mono- 
molecular layer of a gas on a solid 
adsorbent. 

An apparatus is described in which 
the rate of gasification can be studied 
over a large pressure range on a 
single sample of carbon. In this ap- 
paratus it is possible to change the 
pressure and steam velocity rapidly, 
and the small amounts of gas formed 
in a very short time can be measured 
so that the sample is not consumed 
to any appreciable extent between 
measurements. Advantage is taken of 
the fact that the primary gasification 
involves only the formation of carbon 
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monoxide and hydrogen (the carbon 
dioxide being formed by the water- 
gas reaction), so that by oxidizing 
these gases with copper oxide, only 
carbon dioxide and water are left. 
The rates of gasification are obtained 
by measuring the carbon dioxide pres- 
sure formed in a known volume (after 
condensing the water) at the end of 
a definite reaction time interval. 


Quantitative Liquid-Phase 
Hydrogenation of Hydrocarbons 


MILTON ORCHIN and E. H. KAPLAN, 
U. S. Bureau of Mines, Pittsburgh, Pa. 


HE amount of unsaturation in 12 

Fischer-Tropsch oils produced in 
the Bureau of Mines experimental 
plant has been measured by quantita- 
tive liquid-phase hydrogenation at 
room conditions, using a platinum 
oxide catalyst. The amount of unsat- 
uration as determined by hydrogena- 
tion agrees well with that determined 
by bromine titration. 

When unsaturated compounds are 
hydrogenated in the liquid-phase 
Raney nickel, the hydrogen gas asso- 
ciated with the nickel participates in 
the reaction, and less than the theo- 
retical quantity of added hydrogen is 
absorbed. After the same nickel has 
been used twice, nearly all the reac- 
tive hydrogen gas associated with it 
is consumed and quantitative studies 
with this used nickel give theoreti- 
cal results. The associated hydrogen 
can also be eliminated by heating a 
suspension of the nickel, but this 
treatment impairs its catalytic activ- 
ity. 


Combustible Gases as 
Substitute Motor Fuels 


GUSTAV EGLOFF and MARY ALEXAN- 
DER, Universal Oil Products Co., Chi- 
cago, Ill. 


Piper rmree gases have replaced 

over 3,000,000 bbl. of gasoline in 
the operation of about 140,000 motor 
vehicles in Europe, since these gases 
come from domestic sources. Even in 
the United States, propane and bu- 


tanes are used in about 25,000 ve- 
hicles. Methane, ethane, propane, and 
the butanes are obtained from oil and 
natural-gas wells, refineries, coal min- 
ing and processing, sewage, and city 
gases. Acetylene, ammonia, and hy- 
drogen are used in countries particu- 
larly where there is abundant water 
power to furnish electric energy. Utili- 
zation of all these fuels has been lim- 
ited in Europe, since high-pressure 
equipment requires materials of 
which there is a shortage. Although 
at present the equipment is much 
heavier, the fire hazard greater and 
commercial distribution poorer than 
with gasoline, gases may play an im- 
portant role in the future of motor 
transport. 


Phase Equilibria in the Ethane- 
Ethylene-Acetylene System 
J. LLOYD McCURDY, Standard Oil Co, 


California, and D. L. KATZ, University 
of Michigan. 


AN experimental study of the phase 

equilibrium relationships of the 
ethane-ethylene-acetylene system has 
been carried out at two temperatures, 
40° and 60° F., and at a series of 
pressures in 50-lb. intervals covering 
the entire two-phase region, at each 
temperature. 

The constant boiling mixtures of 
the ethane-acetylene and ethylene- 
acetylene system persist through the 
triangular three-component diagrams. 
At constant temperature and pres- 
sure these diagrams have two two-/| 
phase areas. Acetylene is the most 
volatile constituent in one area and) 
the least volatile in the other area. 


Colombian Production 
Drops From Wartime Peak 


NEW YORK.—Crude-oil production 
in Colombia in January totaled 1,266,- 
034 bbl., a decline of 583,947 bbl. from 
the December total of 1,849,981 bbl. 
December’s total was the highest 
since Colombia set a record in Feb- 
ruary 1942, of 2,336,000 bbl. January’s* 
production was the lowest since last 
July. The January daily average of 
40,839 bbl. compared with the De- 
cember average of 59,677 bbl. 

Natural-gasoline production was 
351,725 bbl. in January against 17,103 
bbl. in December. 

The monthly record of Colombian¥ 
production for the past 2 years fol- 
lows: 

Month— 1943 1942 
January 208,532 2,213,000 
February 334,211 2,336,000 
March 491,656 1,296,000 
April 350,367 1,072,000 
May 933,514 1,121,000 
June 1,243,162 786,000 
July 954,972 467,000 
August 1,672,560 379,00 
September 1,742,186 348,008 
October 1,707,173 198,000 
November 1,782,898 184,000 
December 1,849,981 188,000 





Total 13,271,212 10,593,000 


Northern Ordnance Adds to 
Its Pennsylvania Holdings 


OIL CITY, Pa. — Additional pur- 
chases of oil properties in this region 
by a representative of John B. Haw- 
ley, Jr., president of Northern Ord- 
nance Co., Minneapolis, bring the 
holdings of that organization to ap- 
proximately 16,000 acres. The latest 
acquisitions include more than 5,000 
acres of National Petroleum Co., and 
the holdings of McCormick Oil Co., 
embracing 160 acres. Last week Haw- 
ley announced he had purchased the 
Clinger Oil & Gas Co. interests, em- 
bracing about 10,000 acres. The price 
was not disclosed in any of the trans- 
actions. 
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MERCAPSOL PROCESS 


for Gasoline Treating 


by B. L. MacKusick and H. A. Alves * 


ULFUR and its compounds occur in 

nearly all crudes produced through- 
out the world to a greater or to a 
lesser extent. Besides the extremely 
serious problem of corrosion to re- 
finery equipment occasioned by this 
sulfur, many sulfur compounds have 
offensive odors which the refiners 
must eliminate before his products 
are suitable for marketing. The chief 
offenders in this respect are the mer- 
captans, a family of sulfur compounds 
that covers the entire boiling range 
of petroleum distillates. 

Early in the history of the refining 
of automotive fuels from petroleum, 
the doctor sweetening process was de- 
veloped, and it very satisfactorily 
solved the odor problem at the time. 
With. the advent of tetraethyl lead 
due to the constant increase in octane 
requirements, a serious disadvantage 
to the doctor process came to be rec- 
ognized. The doctor process converts 
the mercaptans to the comparatively 
odorless disulfides, and the disulfides 
were found to be one of the worst 
of sulfur compounds in decreasing the 
effectiveness of tetraethyl lead added 
to improve the octane rating of 
fuels.*?*5°7® Mercaptans themselves, 
although not to quite the same de- 
gree as disulfides, seriously affect the 
lead response of gasoline. The need 
for a process to remove mercaptans 
rather than convert them to the un- 
desirable disulfides was thus estab- 
lished.’ *°* ** * With this primary con- 
sideration in mind the Mercapsol proc- 
ess was developed. 


Research and Development 


Caustic soda solution has been used 
for years for treating gasoline to re- 
move mercaptans,° but it is not suffi- 
ciently selective, even when used in 
very large proportions, to remove 
enough of the mercaptans to give a 
satisfactory product. It was therefore 
customary to follow the caustic wash 
by conventional doctor sweetening 
with its attendant disadvantages. The 
removal of roughly half of the mer- 
captans by caustic washing was con- 
sidered to be good operation, but the 
reduction of lead requirements by this 
degree of removal left much room for 
improvement. The desired process had 
several basic requirements. Neces- 

*The Pure Oil Co., Chicago, Ill. 


B. L. MACKUSICK H. A. ALVES 


Receiving primary education in 
England while living there with his 
parents, Byron L. MacKusick re- 
turned to America to graduate from 
Winthrop, Mass., high school, later 
receiving bachelor’s and master’s de- 


sary chemicals should be cheap and 
readily available. The process should 
be simple and easy to operate in order 
to reduce labor costs, and mercaptan 
removal should be substantially com- 
plete to eliminate the necessity for 
any further treatment. The treating 
ratio should be low to avoid high 
utility costs in regeneration, and the 
treating agent should be susceptible 
to an indefinite number of regenera- 
tions to avoid exhaustion of the treat- 
ing solution. The agent should more- 
over be not highly toxic and not 
dangerous to handle to avoid hazard 


The Mercapsol process removes 
mercaptans from gasoline by coun- 
tercurrent liquid-liquid extraction. 
Removal of mercaptans results in 
improved octane number and lead 
susceptibility, with economic sav- 
ings of considerable magnitude. 
The Mercapsol solution is regen- 
erated by steam stripping indefi- 
nitely, with negligible makeup 
chemical costs. Both pilot-plant and 
commercial application of the Mer- 
capsol process are discussed here- 
in, and specific data on ihe treat- 
ing of various gasolines are 
presented. A 5,000-bbl. unit has 
been in successful operation since 
April 1941, and a 2,000-bbl. unit has 
been designed and licensed. 


grees from M.I.T. in 1930 and 1931, 
respectively. He went to work for 
Socony-Vacuum Oil Co.,Inc.in Pauls- 
koro, doing research and development 
work. He joined Pure Oil Co. in 1936, 
where he still is employed. 


Howard A. Alves received a bach- 
elcr of science degree in chemical en- 
gineering from University of Texas in 
1837, worked for Standard Oil Co. of 
Louisiana, then returned to his Alma 
Mater as chemical engineering tutor 
and graduate student to receive his 
master of science degree in 1939. Later 
he joined Pure Oil Co. at its North- 
field, Ill., laboratory chemical engi- 
neering section and has seen service 
in Pure refineries in West Virginia, 
Texas, and Ohio. 


to the refinery’s operating personnel. 
Caustic soda was selected as the 
kase of Mercapsol due to its cheap- 
ness and availability. For the same 
reason a water solution was consid- 
ered mandatory to avoid the expense 
of organic solvents and their losses 
due to relatively high volatility. An 
investigation of a large number of 
substances which would act as pro- 
moters to increase the solubility of 
the mercaptans in the caustic solu- 
tion resulted in the selection of those 
components which would fulfill most 
completely the above requirements. 
Several different Mercapsol solutions, 
have been demonstrated, both com= 
mercially and in the pilot plant, t@ 
be of substantially equal effective? 
ness, and the choice depends largely 
on the availability due to wartime re= 
strictions, and on the market pri 
Certain types of naphthenic acids and 
cresols have proven highly satisfac# 
tory as components of the solution 
but a wartime substitute of greatef 
availability and substantially equal 
effectiveness consists of high boiling 
tar acids which are a byproduct from 
the coking of coal.” f 


The pilot Mercapsol unit (Fig. I} 
consists essentially of a packed treat 
ing tower 14 ft. high, and a water 
wash tower 8 ft. high. The raw gaso 
line is pumped up through the treat- 
ing tower and then through the wash 
tower to remove any traces of en- 
trained solution. The Mercapsol solu- 
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and returned to the treating tower 


ex| le & before the solution is regenerated. The 
we] |e 3 over-all treating loss is thus limited 
oe =56 55 t: TREATED to the unavoidable pumping loss sus- 
ge | |kte| | Ez x9 & WASHED tained in any gasoline transfer oper- 
ze) |Fo2) | 2° ness GASOLINE ation. The spent solution is heated to 


its flash temperature by exchange 
with the hot regenerated solution 
supplemented by open steam or a 
preheater, and is flashed in a tower 


TREATER oe, from which the gasoline and steam 
QOL 
| TOWER SS are taken overhead and condensed. 


The hot denuded Mercapsol solution 
is then introduced to the regenerating 
tower and is steam stripped to re- 
move the mercaptans. Closed steam 
heat at the bottom of this tower, or 
from an external reboiler, generates 














931, SPENT MERCAPSOL the steam for this stripping. The 
for a... Samoan hot solution from the bottom of the 
juls- tower passes through the exchanger 
nent Oo previously mentioned, through a final 
1936, P water cooler and then to regenerated 
Mercapsol storage. Hot water, suffi- 
Fig. 1: Flow diagram of pilot Mercapsol unit cient to compensate for the stripping 
ach- steam lost overhead, is introduced to 
Len: § tion enters at the top of the treating isting doctor and caustic washing the top of the regenerating tower. 
as 1 § tower where the liquid interface is equipment, and no new materials ‘This regenerating system employs 
o. Off maintained, and is withdrawn by have been required. temperatures no higher than those 
Alma § manual control from the bottom of The process consists of two relative- used in conventional caustic regenera- 
tuto! § the tower. In the pilot plant the spent ly independent sections, the treating tion, and corrosion problems are of 
> his§ solution is batch regenerated in an system and the regenerating system the same order of magnitude. The 
Later § open vessel by diluting with an equal (Fig. 3). Raw gasoline is first pre- use of 5 per cent nickel tubes in the 
orth: § volume of water and then concen- washed with dilute caustic to remove Teboiler has been found entirely sat- 
engi § trated by boiling to the original vol- hydrogen sulfide. This is necessary to isfactory in the commercial unit men- 
tvicé § ume. This simple procedure effective- prevent sodium sulfide accumulation tioned above, and after 2 years of 
ginia: § ly removes all the dissolved mercap- in the Mercapsol solution, since the Continuous service no corrosion was 
tans, and the solution may be used _ sulfide is not eliminated in the re- found in any part of the entire Mer- 
and regenerated indefinitely. generation step. The gasoline is then Capsol unit. 
nme, | Commercial Operation _-—=«‘ratt_wathed and introduced at the Date Presentation 
head The Pure Oil Co. has been operat- rises through the packing countercur- Table 1 gives the pertinent pilot- 
same @ 28 2 5,000-bbl.-per-day Mercapsol rent to the Mercapson solution. The plant treating data on two gasolines, 
nsidl treating unit since April 1941 (Fig. 2). gasoline then passes through a set- a thermally cracked gasoline from 
pense Aggressive exploitation of the process tling chamber and a coalescer tower Talco crude containing high mercap- 
losadl has been held in abeyance due to’ to remove the last traces of treating tan sulfur, and a Mid-Continent CHP 
Aa restrictions imposed by the war. How- agent, is water washed, salt dried, and_ gasoline with comparatively low mer- 
y ep cver, a 2,000-bbl. plant has been _ sent to finished storage. captan content. The octane and lead- 
~ . licensed recently and’ will be operat- Spent Mercapsol solution contains ing data are presented graphically in 
t ¢ ing in the immediate future. This unit a small amount of suspended or dis- Figs. 4 and 5. It will be observed 
Yi is being converted entirely from ex- solved gasoline, and this is removed (Continued on page 252) 
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PROPANE REFRIGERATION 


For Alkylation Units 


ONSIDERABLE experience has 
been obtained in the design and 
operation of a number of propane- 
refrigeration units of 1,000 to 2,000 
A.S.R.E. tons (12,000 B.t.u. per hour) 
capacity operated in conjunction with 
sulfuric acid alkylation plants requir- 
ing temperatures of 50° F. or below 
in the reaction zone. The first pro- 
pane refrigeration units’ installed 
were modeled after existing ammonia 
plants and contained many compli- 
cated arrangements for propane-heat 
exchange, transfer, venting, drainage, 
etc., which have since been found un- 
necessary. 

The use of propane as a refrigerant 
permits operation of the compressors 
with discharge pressure of 175 lb. per 
sq. in. and condensation of the pro- 
pane at 90° F., basis a maximum wa- 
ter temperature of 80° F. For a reac- 
tion-zone temperature of 50° F., pro- 
pane is normally evaporated at 35° F. 
and for lower reaction-zone tempera- 
tures it is evaporated at correspond- 
ingly lower temperatures. When pro- 
pane is evaporated at 35° F., the com- 
pressors may be designed for a suc- 
tion pressure of about 57 lb. per sq. in. 


Source of Propane 


Makeup propane to the refrigera- 
tion unit comes from the overhead of 
the alkylation unit depropanizer tow- 
er which serves to depropanize the 
isobutane-recycle stream. This pro- 
pane meets all of the specifications 
for commercial propane given in the 
“Handbook of Butane-Propane Gases” 
and usually approaches the proper- 
ties of pure propane. It is significant 
that less power is required when 
using pure rather than impure pro- 
pane. 

The presence of sulfur dioxide has 
been detected in this propane. Its 
occurrence is probably due to insuffi- 
cient neutralization or hydrolysis ‘of 
the alkylation-reactor effluent before 
being fractionated. As a result, equip- 
ment is usually furnished for the re- 
moval of this sulfur dioxide, consist- 
ing of a small vessel for settling from 
the propane stream caustic soda which 
is recirculated by means of an educ- 
tor. If desired, a small packed tower 
filled with caustic soda may be used 
instead. 

Flow of Propane 


The flow of propane is substantial- 
ly the same as that which would be 
employed for any other refrigerant. 
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The operation of propane refrigera- 
tion units installed to obtain tem- 
peratures of 50° F. or below in the 
reaction zone of sulfuric acid alkyl- 
ation plants is described in this dis- 
cussion. Various features for the 
purification of the propane to re- 
move sulfur dioxide, water, air and 
lube oil are explained. The equip- 
ment auxiliary to the gas-engine- 
driven compressors is described. 
This article was furnished through 
the courtesy of the refinery operat- 
ing division of The Texas Co. 


The compressors take suction from 
the suction trap and discharge direct- 
ly to the propane condensers, and 


Compressor suction and discharge headers and suction trap 


thence to the receiver. Liquid refrig- 
erant from the receiver flows under 
its vapor pressure to the chilling 
equipment whose propane demand is 
met by a liquid level controller lo- 
cated on the propane accumulator 
drum at each chiller or alkylation re- 
actor. The propane which is evapo- 
rated in the chiller is returned to the 
suction trap. 

To permit condensation of the pro- 
pane at as low a temperature as pos- 
sible, a temperature rise of only 5° 
F. is taken in the condenser water, 
This will permit a final condensing 
or subcooling temperature of the pro# 
pane to within at least 10° F. of the 
condenser water temperature. Opera 
tion in this manner conveniently bal 
ances out the water supply when thé 
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water out of the propane condensers 
is reused in the overhead condensers 
or product coolers at the alkylation 
init fractionating towers. 


Propane Transfer 


Propane is normally pumped by the 
sfer pump, when being trans- 
ferred from one vessel to another at 
high rates or in large quantities. It is 
possible, however, to transfer pro- 
from the storage drum to the 

iver, or vice versa, by venting one 

n to the compressor suction. As 
mentioned below, use is made of this 


Propane refrigeration unit schematic flow design 





ALKYLATION UN/T 


method when circulating for propane 
drying. 

Propane storage is provided within 
the refrigeration unit in an amount 
at least equivalent to the. volume of 
the remainder of the equipment con- 
taining propane. To absorb any fluc- 
tuations in operations, a surge time 
of at least 20 minutes is desirable in 
the propane receiver. 


Suction Trap Design 


Under normal operation, the pro- 
pane from the suction trap to the 
compressor is slightly superheated by 
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virtue of heat gain from the surround- 
ings and pressure drop in the vari- 
ous lines. The use of a suction trap 
protects the compressors against any 
momentary upsets in flow which 
would otherwise permit liquid pro- 
pane to enter the compressor cylin- 
ders. The suction trap is normally 
equipped with a_high-liquid-level 
alarm and connects to a high-capacity- 
transfer pump to permit immediate 
removal of any liquid. 

The diameter of the vessel is large 
enough so that for the maximum in- 

(Continued on page 263) 
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Toluene Recovery Plant Employs 
Azeotropic Distillation 


+ igen recovery and concentration of 

350 to 400 bbl. per day of toluene 
is a major accomplishment at any 
time, when it is obtained as a by- 
product of motor fuel produced by 
thermal cracking. That is what Mag- 
nolia Petroleum Co. is doing in the 
new toluene unit which started oper- 
ation recently. Answering the call of 
the armed forces for toluene for ex- 
plosives and for aviation fuel, this 
unit is now turning out toluene for 
military needs, as are several other 
units built for the same purpose. The 
process utilized at Magnolia’s Beau. 
mont, Tex., refinery is unique in that 
it employs an azeotropic distillation 
process developed by Socony-Vac- 
uum Oil Co., Inc.’s general labora- 
tories. 

The recovery process includes three 
main steps: Preparation of a toluene 
concentrate with a boiling range of 
215° to 245° F., concentration of this 
cut to toluene of 98 per cent purity 
by azeotropic distillation with methyl 
alcohol, and the purification of the 
98 per cent toluene by means of acid 
treating and rerunning to produce ni- 
tration or aviation-grade toluene. The 
unit proper includes two pairs of frac- 
tionating towers providing two paral- 
lel systems for the preparation of the 
toluene concentrate, two tandem azeo- 
tropic towers for distillation with 
methyl alcohol, alcohol extractor and 
recovery towers, acid treating and 
caustic-washing unit, and a toluene 
rerun tower. The majority of the heat 
supply is obtained by continuous cir- 
culation of a gas oil heat transfer 
stock through two double, gas-fired 
furnaces and through various reboil- 
ers and preheaters at the towers. A 
simplified flow diagram shows the 
various operations and their sequence 
in the process. 


Considerable Toluene 


A study of various streams at the 
refinery revealed considerable quan- 
tities of toluene in thermally and 
catalytically cracked gasolines. Since 
the toluene in the catalytic streams is 
being retained in finished aviation 
gasoline, the feed at the present time 
is being restricted to the thermal dis- 
tillates which are incorporated in 
motor gasoline. The thermal streams 
available consist of polyform, Cross 
still, and combination unit naphthas. 

The cracked distillate is introduced 
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by Arch L. Foster 


Formation of an azeotropic mixture with toluene and methyl] 
(wood) alcohol is the chief means employed in Magnolia’s 
toluene recovery unit for the concentration of this all-impor- 
tant aromatic from refinery streams. This mixture boils at a 
lower temperature than either component when pure; addi- 
tion of water to the azeotrope overhead stream separates 
toluene in nitration-grade purity. 


into the system by being pumped to 
either of the double fractionator 
units. The raw charge is divided into 
three fractions in these towers, a light 
overhead of about 200° F., end point, 


a toluene concentrate boiling from 
215° to 245° F., and a heavy tolu- 
ene-free bottoms. The preparation 
towers on the left are both 7 ft. in 
diameter and contain 50 trays each, 


Magnolia’s toluene plant. Double furnaces, left, and fractionators, center 
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whi the next two towers are re- 
spectively 8 and 9% ft. in diameter, 
also containing 50 trays. Illustrative 
sets of operating conditions are: Op- 
erating pressure at 50 p.s.i.g., a bot- 
tom temperature of 352°F. on the first 
tower with a top at 261° F., and a 
bottom temperature of 390° F. on the 


second tower with a top at 327° F. 
The light overhead from the first 
tower and the heavy naphtha bot- 


toms from the second tower are re- 
turned to the refinery for incorpora- 
tion in motor fuel. The toluene con- 
centrate from polyform distillate con- 


yl tains about 23 per cent toluene, and 
7 a similar cut from the Cross and com- 
aS bination unit naphthas contains about 
or- 8 per cent toluene. These toluene 
ta concentrates are _the _charge stocks 
di- for the azeotropic distillation step 
and are accumulated in available in- 

tes B termediate storage tanks. 

Toluene Fractions 

The toluene fractions are mixed 
rom § with the proper proportions of methyl 
olu- §@ alcohol and charged to the first azeo- 
‘tion @ tropic tower to produce a bottoms 
t. in @ toluene product of 50-70 per cent pur- 
ach, § ity. The azeotropic overhead compo- 


sition is essentially constant, being 
about 55 per cent alcohol. The 50-70 
per cent toluene bottoms is mixed 
with additional alcohol and charged 
to the second tower to produce a 96- 
98 per cent toluene bottoms product. 
The overhead composition of this 
tower is approximately 69 per cent 
alcohol. The two tandem towers con- 
tain 36 trays each and operate at 30 
psig. The first tower operates at a 
bottom temperature of 300° F. and 
a top of 195° F., while the second has 
a bottoms at 305° F. and a top at 
200° F. The major advantage of azeo- 
tropic distillation is the fact that a 
relatively small number of trays is 
required to separate the toluene from 
other hydrocarbons boiling at the 
same boiling point or within a few 
degrees of the aromatic, an opera- 
tion impossible with straight distilla- 
tion even with an infinite number of 
trays. 

The methanol in the azeotropic 
overheads is recovered by countercur- 
rent extraction with water in a Ras- 
chig-ring packed 5-ft.-diameter tow- 
er. The alcohol-free gasoline is re- 
turned to the refinery for motor-gas- 
dline blending. The bottoms of water 
and alcohol containing approximately 
$l per cent water is then charged to 
the 20-tray alcohol recovery tower, 
where it is fractionated to produce a 
99.5 per cent alcohol overhead prod- 
uct and a 99.0 per cent water bot- 
toms. The water is recycled to the ex- 
tractor and the alcohol goes to azeo- 
tropic charge. The separation is car- 
ried out at 5 p.s.i.g. pressure with the 
bottoms at 225° F. and the top at 
160° F. 

The bottoms of the second azeo- 
tropic tower is transferred to the acid 
treater where it is contacted with 98 
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Fractionator battery at Magnolia’s toluene plant. First and second 
towers, first preparation; third and fourth, second preparation; fifth 
and sixth, azeotropic towers, and seventh and eighth, methanol towers 
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Acid-caustic treating unit at Magnolia’s toluene plant 


per cent sulfuric acid through Dur- 
iron nozzles in a two-stage counter- 
current treat. A treat of 6-10 lb. per 
barrel is required in producing an 
aviation-grade toluene. The separated 
acid oil is filtered through a gravel- 
packed tower acting as a coagulator, 
water- washed in a _ Raschig-ring 
packed tower, neutralized with caus- 
tic, and again passed through a grav- 
el-bed coagulator. This sequence of 


coagulation and water washing is 
used to avoid the formation of any 
emulsions in the neutralization step. 

Before rerunning the treated tolu- 
ene to remove the polymers formed 
in the acid treatment, the stock is 
hydrolyzed with 20° Be. caustic at 
300°-325° F. with about 1 hour of con- 
tact time. The hydrolysis of any traces 
of sulfates and sulfonates present in 
the neutralized toluene eliminates 
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Twin-coil, dcuble-fired heaters, 


the breakdown of such compounds 
in the rerun tower reboiler which 
leads to the liberation of acidic com- 
ponents and high corrosion rates. The 
rerun tower is 3 ft. in diameter, ani 
operates at atmospheric pressure with 
a top temperature of 231° F. and a 


at Magneolia‘’s toluene plant 


bottoms of 260° F. 

Nitration-grade toluene produced at 
this plant had the following tests: 
Paraffin content, 0.5 per cent; distil- 
lation range, 110.4°-110.8° C.; specific 
gravity, 0.869; cloud, below 30°C.; 
“acid wash” color, 1-2. Typical in- 


spections of aviation-grade toluene 
are as follows: Gravity, 31.6° A.P.1; 
Saybolt color, 30 F.; sulfur, 0.03 per 
cent; copper dish gum, 2.5 mg/100 
ml; copper dish corrosion, none; ac- 
celerated gum, 4 mg/100 ml; accele. 
rated gum residue, 0.1 gms/100 mi; 
A.S.T.M. distillation range, 227°-233° 
r 


By this process about 80 per cent 
of the toluene present in the raw 
stock is recovered as a finished prod- 
uct. The losses are distributed large- 
ly in the azeotropic overhead and in 
the acid-treating and rerunning steps, 

The furnaces used to supply heat 
to the unit through a gas oil medium§ 
are capable of 180,000,000 B.t.u. per 
hour total duty. Each of the two fur- 
naces possesses two radiant sections 
fired at each end with five burners, 
The heat transfer oil splits into four 
parallel streams to the furnaces which 
are recombined at the outlets. The 
heating oil is an acid-treated stock 
with a low “characterization factor,” 
10.8, an A.S.T.M. initial boiling point 
of 470° F. and 94 per cent over at 
700° F. The oil enters the furnace at 
390° F. and leaves at 600° F. Inspec. 
tion data shows little if any change 
in the heating oil properties up to 
the present time. 


Simplitied flowchart of toluene recovery process. Note three main steps; feed stock concentration in two parts: azeotrope formation 
and distillation: recovery of azeotrope-forming methyl alcohol for reuse 
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Gasoline Consumption as Related to 
The Postwar National Economy 


ent 
nol by BR. W. Reinhart* 
rge- 
1 in 
eps§ Total gasoline demand for 
heat® the United States in 1945 


Nt | will be practically 600,000,000 
fur-§ bbl. including aviation fuel, 
*~ this author estimates. For 


tou 1949 the estimate is 755,500,- 
hich 000 bbl., reflecting normal 


been under close scrutiny by a wide 
variety and by large groups of our 
citizens during and since the depres- 
sion years of 1932 and 1933. It ap- 
pears to our sales research group, as 
it undoubtedly does to many others, 
that some fundamental changes in our 
economy are inevitable in the next 
generation. 





The ss 7 The objectives of such changes will | 
stock consumption increase plus be to stabilize employment and pro- 
tor*§ relaxation or removal of ra- duction levels. 
enill as These levels must be high enough 
oint , etc. wa : 
“ at floning to produce a standard of living suffi- | 
ey ciently satisfactory to all who want 
5 . : : to work, so that the public will be 
spec STWAR plz to our compan a Sige 4 A 
lange ee in cane po nis one the satisfied to let the present economic 


system continue without drastic 
changes. No single industry which 
contributes to a high standard of liv- 
ing can avoid its share of responsi- 
bility. The petroleum industry is no 
exception. 

It is our assumption that industry 
in general will make every effort to 
fulfil these obligations toward a high 
level of economic activity. 

In order to understand these re- 
sponsibilities each industry must 
make careful studies of the quantity 
of products required by a satisfac- 
torily operating economy. It must 
translate these quantities into the re- 
quirements for employment, produc- | 


Ip “EH continuation of past policies of for- 
ward planning at every stage in the 
activity of producing, manufacturing, 
and distributing petroleum products. 
However, there is an important dif- 
ference in the direction and details 
and perhaps in the sphere of our 
planning for the period following 
this war. 

In selecting a basis for our esti- 
mates of gasoline consumption as pre- 
sented in this article, we have con- 
sidered it as a part of the larger prob- 
lem of attempting to evaluate the re- 
sponsibilities of our industry to the 
national economy. 

The structure of our economy has 
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*“Socony-Vacuum Oil Co., Inc. Thermofor cracking unit of Socony-Vacuum 


Oil Co., Inc., Lubrite division, at East St. 
Louis, Ill. This plant manufactures approx- 
imately 5,000 bbl. per day of 100-octane 
aviation gasoline 
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tive facilities, wages, costs, profits, 
prices, distribution facilities and or- 
ganizational structures, and other fac- 
tors for the industry. 

These studies should be widely dis- 
cussed and understood within indus- 
try in general if good results are to 
be gained in the form of policies 
which will keep the control of the 
economy in the hands of those who 
know most about the practical oper- 
ation of the economic system. 

Our approach to the problem of 
estimating postwar demands for gaso- 
line was to relate these demands to 
such national economic factors as em- 
ployment, income, and production. 


Assumptions Underlying Gasoline 
Estimates 


There are so many factors which 
have an influence on gasoline con- 
sumption that the analyst is forced 
to put down certain basic assump- 
tions under which his estimates of 
postwar demand may be expected to 
materialize. The more important as- 
sumptions which we made in esti- 
mating the demand for gasoline in 
the 5 years immediately following the 
war are as follows: 

1. The European war will be ended 
in the latter part of 1944 and the war 
in the Pacific will continue for 1 or 
2 years more. 

2. Gasoline rationing will be con- 
tinued after the war’s end, until such 
time as readjustments necessary to 
producing gasoline for civilian needs 
can be made at refineries, say, 6 
months after cessation of hostilities, 
either in the European or the Pacific 
area. 











Hydrofluoric acid alkylation vlant of White Eagle divi- 
sion of Socony-Vacuum Oil Co., Inc., at Augusta, Kans. 


3. The production of tires will not 
be a serious limiting factor in the 
consumption of gasoline immediately 
after the war. 

4. It is expected that the produc- 
tion of new passenger cars will get 
under way within 6 months of the 
end of the war in Europe and reach 
a peak of production during the third 
year following the war. This rate of 
production, it is expected, will taper 
off to a normal production within 
the next 2 years. 


5. Technological improvements .as 


they affect total gasoline consump- 
tion will not be effective in an im- 
portant way until the fifth year after 
the war. 

6. The normal relationships of gas- 
oline consumption to such economi¢ 
factors as income payments and in- 
dustrial production are expected to 
continue as they were for the 13-year 
period preceding this war. It has been 
assumed that the improvements in 
incomes for the lower-income groups 
and that the expansion in publi¢ 

(Continued on page 266) 


FIG. 1: RELATIONSHIP OF EMPLOYMENT DATA TO GASOLINE CONSUMPTION 
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Acid Treating at Low Temperature Solves 
Many High-Sulfur Fuel Problems 


by J. A. Altshuler* 


OR many years sulfur removal 
from hydrocarbon distillates, 
straightrun or cracked, has been one 
of the petroleum industry’s annoying 
problems. It has been troublesome 
because it usually has implied use of 
sulfuric acid as a chemical agent for 
the removal of the sulfur. Some re- 
finers have avoided such chemical 
treatment owing to the secondary 
problems of acid handling, regenera- 
tion and disposal. Nevertheless, sul- 
furic-acid treatment of distillates has 
for years been widely employed in 
many refineries for sulfur and gum 
reduction. Moreover, in recent years 
improvements in acid handling and 
acid-recovery methods have elimi- 
nated most of the formerly objection- 
able features accompanying such 
treatment. 

Today the limitations of crude-oil 
supply and the demands of war have 
imposed new problems on the refiner, 
problems which can again be solved 
by the. time-proven controlled-tem- 
perature treatment with sulfuric acid. 
First, the shortage of crude oil is 
making necessary the use of more and 
more high sulfur-bearing crudes, such 
as West Texas. Although sulfur speci- 
fications have been somewhat liberal- 
ized, many refiners are approaching 
the point where sulfur removal from 
some of their cracked gasolines be- 
comes necessary to maintain refinery 
sulfur and blending balances. 

Secondly, and of major importance 
currently, is the problem of catalytic 
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Fig. 1—Stratcold treating plant, side view 


Fig. 2—Ammonia refrigeration installation 


Graduated in petroleum engineering from University of 
Pittsburgh in 1923, “Joe” Altshuler joined Associated Oil 
Co., San Francisco. and worked in refinery engineering 
and development until 1928 when he affiliated with Strat- 
ford Engineering Co., Kansas City, in general refinery en- 
gineering which included the construction of a refinery in 
Ploesti, Rumania. From 1932 to 1934 he was technical 
director for Alco Products Co.’s foreign subsidiary with 
headquarters in Paris. Returning to America early in 1935 
he became vice president of Stratford Enginéering Corp. 
a position which he now occupies. 
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DEPENDABILITY — always the as- 
surance of continuous compressor 
performance from the first minute “on 
stream” until the completion of the run. 
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gasolines which contain too large a 
percentage of olefins or sulfur to per- 
mit their use as a component of avia- 
tion fuels. Confronted with this prob- 
lem, there are several courses which 
can be selected. Some are as follows: 
(1) Hydrogenation; (2) second-pass 
catalytic treatment; (3) alkylation and 
(4) acid treatment. 

Hydrogenation. — This process is 
costly in capital investment, time for 
construction, critical materials and 
operating expense. 


Second-pass catalytic treatment.— 


This solution requires either duplica- 
tion of catalytic-cracking facilities 
with the disadvantages as to 
capital investment*and use of criti- 
cal materials as hydrogenation, or re- 
duction of throughput capacity when 
a single-pass catalytic unit only is 
available. This is hard to reconcile 
when aviation gasoline is so urgently 
needed for the war effort. 

Alkylation.—A portion of the cata- 
lytic gasoline, particularly that having 
a boiling range of approximately 120°- 
220° F., may be used as an alkylation 
feed stock. This, of course, involves 
availability of isobutane for the alkyl- 
ation and alkylation plant capacity. 
If C, and C; olefins are available, then 
they should be alkylated ahead of the 
light-catalytic fraction as they make 
a higher yield of better product. 
Light catalytic gasoline may then be 
used as an akylation-feed stock up to 
the limit of available isobutane. 

Acid treatment.—Catalytic or ther- 
mal gasolines may be acid treated 
with sulfuric acid for olefin removal 
to the point where the stock may be 
used in aviation blends. The degree 
of treatment required depends on the 
Over-all blending schedule in the op- 
frations of any particular refinery. 
However, in most cases the light- 


same 
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Fig. 3—Treating and control room 


catalytic fraction will contain a high 
percentage of olefins which normally 
must be reduced materially in order 
not to adversely affect the final avia- 
tion blend. If sulfuric acid is used 
for this olefin removal and if the 
treatment is carried on at atmospheric 
temperature, without temperature 
control, over-all losses encountered 
are high and are extremely wasteful 
of potential aviation-blending stock 
and chemicals. 

If sulfur-bearing naphthas result 
from thermal cracking or from sin- 
gle-pass catalytic cracking and it is 
necessary to reduce the sulfur there- 
in, then acid treatment solves either 
the problem of sulfur reduction alone 
or the combined problem of sulfur 
reduction and olefin removal. In the 
case of sulfur reduction only for use 
in motor gasoline, uncontrolled tem- 
perature treating is usually extreme- 
ly wasteful and expensive and when 
the treatment is for the dual purpose, 
as in the case of aviation blending 
stocks, the seriousness of the problem 
is further emphasized. 

In cases where sulfuric-acid alkyla- 
tion is employed, obviously spent al- 
kylation acid can be used either for 
one or both of the above treating op- 
erations thus providing dual usage of 
the acid before regeneration. 

Since sulfuric acid treatment is in- 
dicated in cases where (1) no hydro- 
genation or catalytic treating are pro- 
vided for olefin removal; (2) desulfur- 
ization of cracked gasoline is required, 
and where (3) alkylation is not prac- 
ticable owing to unavailability of iso- 
butane of C, and C; olefins are in 
excess. 

Then the results of uncontrolled 
treatment at atmospheric tempera- 
ture must be considered. The acid 
requirements being relatively high, 


the temperature to which the mix- 
ture rises is above the critical tem- 
perature of acid sludge. This being 
the case, SO, is evolved which very 
often results in sulfonation of dis- 
tillate being treated with subsequent 
lack of sulfur control. The effective 
treating strength of the acid is. re- 
duced because of this SO. evolution, 
thereby increasing the amount of acid 
required for a required treating re- 
sult. The use of higher acid rates.re- 
sults in increased losses, both solution 
and polymerization, as well as loss of 
octane number. 

Figs. 1, 2, and 3 show a typical 
Strateold acid-treating plant which 
was originally installed for removal 
of sulfur from high-sulfur cracked 
naphthas. Such a plant includes pre- 
caustic washing, three stages of acid 
treatment at low controlled tempera- 
tures between 20° F. and 40° F., clari- 
fication for .removal of “pepper 
sludge,” two stages of water washing 
and caustic neutralization. 

These plants are equipped with me- 
chanical refrigeration for absorption 
of heat of reaction and maintenance 
of desired treating temperature. 

The entire process, as typified by 
these photographs, is automatic in its 
operation and requires only super- 


- visory personnel. 


Although the plant shown was 
originally designed and constructed 
for sulfur removal, it represents the 
same type of installation now recom- 
mended for olefin removal or com- 
bined olefin and sulfur removal from 
catalytic gasolines. Thus a previously 
developed and well-known process 
can be adapted to solving some of 
the problems with which many. re- 
finers find themselves confronted in 
this day of rapidly developing petfo- 
leum technology. 
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Technology's Part in the — 
Aviation Gasoline Program 


by Robert G. Cragin* 


UCH has been said and much more 

should be said in praise of the 
technological genius of the petroleum 
industry. Before Pearl Harbor the in- 
dustry produced and the planes of 
the United Nations consumed less 
than 45,000 bbl. per day of 100-octane 
aviation gasoline. Today the petro- 
leum industry of the United States 
is producing more than six times this 
amount of a higher quality gasoline 
which will permit 20 per cent increase 
in aircraft engine power output. Be- 
hind this enormous increase in pro- 
duction there lies a story—a story 
which even today cannot be told in 
its entirety—but which is a tribute to 
the inventiveness and determination 
of our petroleum technologists. 

Before Pearl Harbor there were 14 
catalytic-cracking units operated al- 
most entirely for the production of 
motor gasoline. In January 1942 the 
first of these was converted to the 
manufacture of high-grade aviation 
gasoline. By August of that year all 
but one of the prewar catalytic-crack- 
ing units had been converted and to- 
day every catalytic-cracking unit in 
the country is operated to make the 
maximum contribution to the aviation 
program. Also before Pearl Harbor 
there were 76 catalytic polymeriza- 
tion units operated for the most part 
to produce high-quality gasoline. By 
December 1942 34 units were produc- 
ing codimer which was converted to 
high-quality blending agent in exist- 
ing hydrogenation equipment. Today 
every unit capable of conversion is 
producing codimer. The _ technical 
talent of the industry marshaled 
through the codimer subcommittee of 
the Aviation Gasoline Advisory Com- 
mittee and the synthesis subcommit- 
tee of the Technical Advisory Commit- 
tee of PIWC, have been in constant 
touch with the operating plants to in- 
sure that all possible steps are taken 
to achieve maximum production. Con- 
version of these two types of catalytic 
units has been responsible for 17.2 per 
cent of the total increase in produc- 
tion since Pearl Harbor. 

During the latter months of 1941 
our air forces recognized the need for 
improved rich-mixture performance 
and in January 1942 requested that 
by the end of that year a fuel of 130 


*Assistant director of refining, Petroleum 
Administration for War. 
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performance number be supplied. At 
the same time the research organi- 
zations of two companies independ- 
ently discussed with the petroleum 
administration the possibilities of 
producing cumene. By March of that 
year pilot-plant operation had demon- 
strated the feasibility of cumene pro- 
duction and by May the first cumene 
plant was placed in operation. 
Through close cooperation of the va- 
rious companies involved and com- 
plete interchange of technical infor- 
mation the program was rapidly ex- 
panded to provide sufficient cumene 
capacity to consume all surplus ben- 
zol production. By August 1942 eight 
plants were in operation and by Oc- 
tober the industry had met the chal- 
lenge inherent in the air forces’ re- 
quest for 130 performance number 
fuel. The specification became effec- 
tive January 1, 1943, and at the same 
time the cumene plants contributed to 
increase production by 17.2 per cent 
of that obtained since Pearl Harbor. 


Two Committees Formed 


The technical skill of the petroleum 
industry was formally organized dur- 
ing the latter part of 1942 into two 
national committees, the Aviation 
Gasoline Advisory Committee which 
concerns itself with all possible means 
of achieving maximum production of 
aviation gasoline, and the technical 
advisory committee through which 
the research organizations of the pe- 
troleum industry have been mobilized 
for war. 

Since that time these two commit- 
tees through their subcommittees 
have recorded an impressive list of 
achievements. The AGAC has fol- 
lowed the operations of all aviation- 
gasoline plants from the standpoint of 
raw-material requirements and utili- 
zation and has assisted the petroleum 
administration in maximizing produc- 
tion through the most efficient use 
of aviation components without re- 
gard to production source. The TAC 
in an advisory capacity both to PAW 
and to AGAC directly has contributed 
to this program enormously by cor- 
relation of fundamental data and by 
carrying out research work through 
its member companies for the bene- 
fit of AGAC and the industry at large. 
A very substantial portion of the in- 
crease in aviation production and 


quality may be credited to the tireless 
work of these committees and their 
subcommittees. 

In the last analysis no such enor- 
mous increase in aviation-gasoline 
production could have been achieved 
without the installation of new facili- 


- ties. The aviation-gasoline program 


will include when completed 126 re- 
fineries producing 100-octane gaso- 
line or major components. The facili- * 
ties installed will represent a capital 
expenditure of over $800,000,000 of 
which approximately $200,000,000 rep- 
resents direct government financing. 
They will include 90 catalytic-crack- 
ing plants of four different types of 
design. Only one of these processes 
had a background of prewar opera- 
tion. These facilities also include 69 
alkylation units, 35 butane isomeriza- 
tion units, 2 butane dehydrogenation 
units, 2 neohexane plants and 1 plant 
for the manufacture of diisopropyl, 
all of which are recently developed 
processes. Hydroforming, sulfuric-acid 
treating and hydrogenation also form 
a vital portion of the program. The 
record of technical men in bringing 
these plants into operation has been 
one of which they may be proud. 

No historical statement of aviation- 
gasoline production is complete with- 
out the qualification that we are to- 
day producing only a part of the avia-) 
tion gasoline that will be required by” 
June and a smaller part of that which} 
will be required by the end of the 
year. The next few months are 
most critical of all and wil] requi 
the most exacting use of our technical 
manpower. g 
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The most accurate projec- 
tion of an industry’s prob- 
lems is obtainable from the 
experience of its informed 
executives and technolo- 
gists—the men responsible 
for charting its course. On 
these pages and several 
pages which follow, lead- 
ers in construction, opera- 
tion and research sum- 
marize their viewpoints of 
the present and postwar 
outlook for petroleum man- 
ufacture, and state what 
they feel must be done to 
insure a healthy industry. 


Trained Manpower, More Flexible 
Transportation Are Current Needs 


By C. B. Watson 
Vice president, The Pure Oil Co. 


WO outstanding needs of the re- 
fining industry, at the moment, 
are better sources 
of supply for man- 
power to operate 
and maintain the 
many modern 
units that have 
been introduced 
during the war 
period in most re- 
fineries, and the 
more permanent 
and flexible allo- 
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cation of the transportation facilities. 

A great deal of worth-while pro- 
duction of various products has been 
lost in the last few months because 
of the inability of refining operations 
to establish, over reasonably long pe- 
riods, an operating schedule which 
will enable them to operate at high- 
est efficiency. After the war, plants 
will be able to operate consistently 
for the manufacture of the products 
which each refinery can make to the 
greatest advantage and, we believe, 
the efficiency of the average’ of the 





American unit will be tremendously 
increased when this condition — is 
brought about. 

Industrial relationship should im- 
prove materially when thousands of 
men become available for refinery 
work. The tendency to call a strike 
for unimportant reasons will, we be- 
lieve, disappear. However, the in- 
equalities of the present labor legis- 
lation will have to be rectified if 
proper industrial relations are to ever 
come back to the refining industry. 

We believe that petrochemistry is 
only in its infancy. The production 
of such products as synthetic rub- 
ber, brought about through dire ne- 
cessity, is only one example of the 


many important products that will be 


made available by the refining in-. 
dustry in the years immediately suc- 
ceeding the end of the war. 

Fundamentally, r 
opinion, will be stepped up by all 
the important refiners in the indus- 
try, but until the present attitude of 
the Government in connection with 
the patent situation is changed, re- 
search will be unable to produce the 
results which it otherwise could con- 
tribute to the welfare of this country. 

We believe that products with over- 
lapping specifications will be replaced 
with all-purpose material in aviation 
products, automotive products and 
greases. We believe that the use of 
catalytic and thermo-cracking will 
be expanded and that neither type 
will supersede the other. 


Expansion Into Synthetics Is 
Outstanding Achievement 


By M. W. Boyer 


Vice president and general manager. 
Standard Oil Co. of Louisiana 


HE most outstanding development 

in the petroleum industry in re- 
cent years has been the expansion 
into the synthetic 
field. From an in- 
dustry devoted 
primarily to puri- 
fying products 
supplied by na- 
ture it has become 
an industry that 
makes many of its 
own products from 
petroleum raw 


materials. In al- . 


most all of the processes for doing so 
catalysts are employed. 

The new, revolutionary processes 
have only begun to be applied. Poly- 
merization is not a new reaction, but 
in petroleum it was intended to pro- 
duce sludges that could be discarded. 
By suitable choices of catalysts the re- 
action has been made to produce val- 
uabie liquid products from waste 
gases. Specific gases can now be poly- 
merized to liquids that can “be hy- 
drogenated to gasoline components of 
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research, in our . 
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WARREN’S STABILIZED 
NATURAL GASOLINE 


Hundreds of Allied fliers have won high military honors for 

distinguished service in the air corps. We are very proud of the 
fact that much of the 100 Octane Aviation Gasoline that carried Normal Bui 
these heroes of the United Nations over the islands of the South 
Pacific and the Aleutians, the continents of Africa and Europe, was 
made possible through the use of Warren's Stabilized Natural Propane 
Gasoline and Chemical Grade* Iso-Butane, Normal Butane and Iso- 
Pentane which we have been able and privileged to supply to the 
refineries of the nation. Warren’s Stabilized Natural Gasoline is 
also supplying the elements of quick starting, power and speed, 
essential to the motor fuel used in the motorized equipment for 
military, industrial and transportation needs. 
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higher octane ratings than those of 
naturally occurring hydrocarbons. 
Similarly, alkylation and isomeriza- 
tion have, within a few years, been 
adapted from the laboratory to: regu- 
lar refinery synthetic methods and 
catalytic cracking has greatly ex- 
tended the usefulness of petroleum 
products to the manufacture of high- 
octane gasoline. At the same time the 
petroleum industry has originated and 
developed on a large scale the pro- 
duction of butadiene and synthetic 
nitration-grade toluene. 

The rapid growth of all these proc- 
esses suggests that the petroleum in- 
dustry is on the eve of a new era. 
Catalytic synthetic processes will as- 
sume a prominent place in the pro- 
duction of peacetime products. A 
whole new field has been opened 
up of which the end is nowhere in 
sight. 


More Efficient Utilization of 
Crude Reserves Is Challenge 


By J. F. M. Taylor 


Vice president in charge of manufac- 
turing, Shell Oil Co., Inc. 


ean technological and economic ar- 

guments for and against a rapid 
increase in octane rating of motor 
fuels, postwar, are 
quite involved, 
and usually can- 
not be separated. 
The technological 
field embraces 
both the ability of 
refiners to make 
higher-octane mo- 
tor fuel and the 
ability of the auto- 
motive industry to 
produce and market vehicles capable 
of utilizing efficiently the improved 
fuel. Economics of the _ refining 
processes and the efficiency of the 
automobile enginé and transmission 
must be considered together, both in 
the light of competitive conditions 
and in terms of the national economy 
so as to insure the most efficient utili- 
zation of crude-oil reserves. 

The refining industry should be ca- 
pable of increasing the octane number 
of motor fuels, postwar as compared 
to prewar, through utilization of a 
large part of the equipment now used 
for production of aviation gasoline 
and other war products. It has been 
estimated by Brown and Barnard* 
that an average increase of three oc- 
tane numbers could be thus realized. 
Whether this increase can be justified 
is quite another question, since it 
would be possible to achieve the al- 
ternative of increasing the yield from 
a barrel of crude oil while keeping 
octane constant at the prewar level. 

The future road may lead upward 
to higher-octane heights with narrow- 


‘Bruce K. Brown and D. P. Barnard, 
S.A-E. Journal, Vol. 52, No. 3, Mar. -1044. 
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ing width of yield or may stay on an 
even octane grade with broadening 
yield per barrel of crude. In either 
case, the refiner and the research 
chemist must still face the challenge 
of how to effect improvements in 
“cracking” or molecular rearrange- 
ment processes so that either the oc- 
tane number or the yield, or both, 
of gasoline may be increased without 
a disproportionate degradation of 
other products. It is almost axiomatic, 
of course, that as more and more 
energy is consumed in operating the 
more complicated refining processes, 
the cost per unit of fuel produced 
will increase, although we hope not 
in a direct proportion. The balance 
will require continual readjustment 
as better refinery processes and more 
efficient automotive-propulsion de- 
vices are developed, to the end that 
from the point of view of conserva- 
tion of natural resources, the common 
goal of maximum ton-miles of trans- 
portation per barrel of crude oil is 
attained. 


Applied Science Will Meet 
Any Future Problems 


By Frank A. Howard 


President, Standard Oil Develop- 
ment Co. 


HE world looks forward to a 
standard of living for all peoples 
comparable to that achieved in the 
United States, 
and the United 
States looks for- 
ward to a postwar 
production level 
far ahead of the 
past. For these 
goals the wide 
availability of 
liquid fuels is a 
necessity. Both 
producers and re- 
finers have before them a challenge. 
The war has given them both far 
greater confidence to face this chal- 
lenge. This new confidence comes 
from the proof that the theories of 
chemical engineering really will work. 
Processes such as alkylation, isom- 
erization, superfractionation, catalytic 
cracking, hydrogenation, dehydro- 
genation and hydroforming—all re- 
garded as major technical and eco- 
nomic hurdles—have been put into 


full commercial operation on a sound © 


cost basis. These and other scientific 
developments no more difficult are 
not only capable of converting crude 
oil into higher yields of better prod- 
ucts, but also capable of aiding in 
the discovery and production of more 
oil, and if need be, in the conver- 
sion of coal, shale and natural gas 
into liquid fuels. 

We have been saying for years that 
applied science would meet any fu- 
ture problems of the oil industry— 
now we. are really convinced. 





Emphasis Must Be Placed 
On Utilization of Byproducts 


By M. Halpern 
Vice president, The Texas Co. 


fee limited availability of crude oil 
will have a marked effect on re- 
finery operations in the postwar 
period. In order 
best to utilize the 
supply, emphasis 
should be directed 
toward the use of 
processes giving 
the highest yields 
of the desired 
products, and to- 
ward the elimina- 
tion of secondary 
processing, in 
which there is a considerable con- 
version of the material to less read- 
ily used byproducts. 

There should also be an extension 
of the established trend toward full 
utilization of byproducts, such as 
gases and heavy residua, in manufac- 
turing the principal products through 
the development of suitable conver- 
sion processes. dix, 

In order to make more material 
available for conversion to principal 
products it may be desirable to elimi- 
nate the manufacture and sale of cer- 
tain materials for which adequate 
substitutes are obtainable from other 
natural resources. 

The reduction in crude supply will 
also necessitate increased use of high- 
sulfur crudes. A change from “sweet” 
to “sour” crude will, in many refin- 
eries, call for changes in construction 
materials in order to avoid excessive 
corrosion and to provide suitable 
processes for finishing the stocks into 
marketable products. 





Operating Expenses Must 
Undergo General Pruning 


By Dr. Clive M. Alexander 
Vice President, Aetna Oil Co. 


arias war has brought to the pe- 
troleum industry many changes: 
old processes enlarged and intensi- 
fied, many inven- 
tions of construc- 
tions and _ proc- 
esses reduced to 
practice, organiza- 
tions ‘modified to 
meet regulations 
and available 
manpower, and 
much cooperative 
work done be- 
tween highly com- 
petitive companies. All this has re- 
sulted in increased operating expenses 
and large capital investments. The 
former has been taken care of by 
compensatory arrangements or in- 
creased products values and the lat- 
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ter, by private or government funds 
to be amortized as emergency facili- 
ties. However, as a whole the indus- 
try still prospers and has much to 
gain in the .postwar period by the 
many emergency changes. 

With the war’s end many of the 
emergency constructions, processes 
and organizations must be revised or 
discontinued. Although higher prod- 
uct values in the postwar period can 
be expected, operating expenses will 
need to be reduced. Present large 
investments will have to be quickly 
written off to meet competition of 
postwar investments in better and 
more economical processes. As a re- 
sult the postwar refiner who has not 
made these large expenditures should 
be in a satisfactory position. Also if 
the predicted postwar crude-oil short- 
age is real, these refiners with crude 
oil “in hand” will not want for sale 
of any usable products at a profit. 
They need not to have followed the 
antiknock parade and like operations. 


Research Horizon Is Bright 
With New Processes 


By L. H. Harvison 
Vice president, M. W. Kellogg Co. 


Sg peacetime alert process develop- 

ment and engineering companies 
will continue their rapid wartime 
technical progress. 
Better fuels and 
lubricants for to- 
morrow’s cars and 
planes will be a 
a major research 
project. The un- 
certain extent of 
the nation’s future 
oil supply will 
stimulate wide- 
spread investiga- 
tions of synthetic fuels, and petro- 
chemical research will lead to many 
new specific compounds derived from 
the endless mixtures in natural petro- 
leum. 

In these activities the fluid-catalyst 
system, a recognized success in crack- 
ing operations, will play a great part. 
The application of this new technique 
to broader fields will require im- 
proved powder-recovery methods, bet- 
ter understanding of gas-powder 
chemistry, more fundamental knowl- 
edge of gas-powder flow properties, 
ete. Research will yield new catalysts 
having longer useful life, increased 
catalytic activity, and more selective 
action in preventing unwanted side 
reactions. 

Process development will be speed- 
ed by mass spectrographs, X-ray dif- 
fraction units and other new labora- 
tory tools. Improved pilot plants will 
furnish more significant data for 
analysis and correlation by more exact 
mathematical methods. Statistical me- 
chanics and probability calculus will 
become essential aids to advanced 
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workers in practical engineering 
sciences. 

The research horizon is bright— 
with new processes and new prod- 
ucts—cheaper, better and more abun- 


dant. 


Application of Catalytic 

Methods Will Expand 
By Eugene J. Houdry 
President, Houdry Corp. 


HERE is evidence that the applica- 

tion of catalytic methods to 
processing of petroleum derivatives 
will continue to 
expand. For many 
years we have 
maintained that 
catalytic-crackin g 
plants would han- 
dle whole crude 
bottoms to make, 
without produc- 
tion or rejection 
of tar, high-qual- 
ity motor fuel in 
high yield, as well as distillate fuel 
meeting market specification. This is 
now becoming practical and the motor 
fuel is not only exeeptional in qual- 
ity but its yield is even higher than 
anticipated. 

Catalytic cracking will be applied 
to all fractions of the crude and con- 
tinue to make refinery operation more 
flexible. Byproduct gas from catalytic 
operation will be a valuable source of 
additional gasoline or of raw material 
for chemicals manufacture. 

Advances in design and processing 
methods will bring capacities, invest- 
ment and operating costs of catalytic 
crackers to even greater extent with- 
in the reach of every refiner. 





Economics Determining 
Factor of Newer Processes 


By J. G. Alther 


Vice president, Universal Oil 
Products Co. 


ear cracking, within the past 

few years, has given commercial 
birth to a. “catalytic cracker.” This 
youngster has 
been called upon 
to perform a man’s 
job before reach- 
ing maturity. Its 
performance is 
amazing in pro- 
ducing vital war 
products even 
though costs are 
considered exces- 
sive by peacetime 
While catalytic cracking 





standards. 
may be here to stay, the extent of its 
utility in peacetime will depend upon 
the cost and demand for this type of 
gasoline. Economics will determine its 













place among other competing proc- 










esses. Moreover, intensive research de 
and commercial development will th 
have to continue for many years be- 
fore catalytic cracking will replace 
thermal cracking. Having pioneered v 
in both the thermal and catalytic Ti 
cracking arts, we can safely predict 
that the thermal cracking process will 
continue to be essential even though Ch 





it may have to take second place in 
the future. Thermal cracking facili- 
ties will be taxed to the limit for sev- 
eral years after the war to meet the 
large demand for good motor fuel. 

The many small refiners who do 
not have the present high-cost “cats” 
need not be unduly concerned about 
their future—low-cost processes will 
be available at the proper time. 














Single Authority Needed for 
Research and Manufacturing 


By J. W. Vaiden 


Vice president of manufacturing, 





























Skelly Oil Co. wy 

Bess gas sepaeetray progress of today is abl 

moving at too fast a pace for even pre 

one group within a company to keep bec 

up with the prog- ties 

ress of another é 

group; however, age 

improved correla- anc 

tion between re- be 

search and manu- tidi 

facturing depart- as 

ments can be C 

achieved through ne\ 

three main poli- wit 

cies—placing both pro 

departments unh- pla: 

der a single top authority to insure fiel 
their working toward common ends; 

increased use of interdepartmental Inc 
committees with regular meetings and 

progress reports; and a program for Inc 
interchange of personnel between the 

two departments. 

A single authority controlling both Vic 
manufacturing and research will in- 
sure a forward-looking program 

which will be progressive enough to — 
keep products competitive, and prac- 

tical enough to be of real value in the 






solving problems of production. 

Interdepartmental committees judi- 
ciously used can keep progress reports 
truly current while avoiding the dan- 
ger of taking time of key men with- 
out commensurate benefits. Progress 
reports like graphic charts are useful 
in telling not only position at any giv- 
en time but direction and magnitude 
of change as well. 

Interchange of personnel between 
research and manufacturing should be 
planned and adhered to as consistent- 















ly as possible to make certain the exce 
problems of each department are un- tion 
derstood by the other. It is not meant due’ 
to use research specialists in operat- well 
ing jobs for which they are not tem- em 

eve 





peramentally suited, but rather that 





THE OIL AND GAS JOURNAL 


ed 




















there should be at all times in each 
lepartment a group well grounded in 
the workings of the other. 


War Plants Will Not Revert 
To Cotton or Corn Fields 


By M. H. Kotzebue 


Chief engineer and manager, Gasoline 
Plant Construction Corp. 


THs future of petrochemistry, in- 
cluding synthetic rubber from pe- 

yleum ingredients, will depend upon 
operating eco- 
nomics and the 
production of a 
superior finished 
product. 

New materials 
and equipment 
have been brought 
into mass produc- 
tion and are now 
available to essen- 
tial plants neces- 

ry to our war effort, the full effect 
f which will become more notice- 
ible as new plants reach maximum 
production and operating personnel 
become familiar with their possibili- 
t1es. 

“Soft spots” caused by war short- 
ages of metals, especially of alloys 
and nonferrous metals, will have to 
be corrected, giving employment and 
tiding over market changes as well 
is plant changes. 

Contrary to many predictions by 
newspapers and those not familiar 
vith the equipment, markets, and 
processes, few, if any of these war 
plants will revert to “cotton or corn- 
fields.” 


Industry Has Two Parallel 
Incentives for Postwar 


By J. W. Newton 


Vice president and general manager. 
Magnolia Petroleum Co. 


ATALYTIC-CRACKING facilities 
have increased five-fold during 
the war to approximately one-fifth of 
the national crude- 
charging capacity, 
and this equip- 
ment will be al- 
most completely 
converted to 
peacetime needs 
during the im- 
mediate postwar 
period. The quick 
transition, accom- 
plished primarily 
y the elimination of retreating and 
excessively high-temperature opera- 


tions, should place the motor-fuel pro- 
duction of a number of companies 
well in advance of engine design and 
will undoubtedly accelerate the rapid 
development of lighter, more power- 
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ful engines to take full advantage 
of the improved fuels possible. In 
turn, this will probably result in a 
further large and general increase in 
catalytic-cracking equipment. 

The necessity of conserving crude 
supplies while maintaining high qual- 
ity products will be a parallel incen- 
tive for this expansion and will 
dictate other changes in processing 
techniques. It is likely that further 
refinements in charging heavy 
residua to both catalytic and thermal 
cracking units will be necessary. 
Losses to dry gas must be minimized 
through better disposition of the more 
useful constituents. Increased liquid 
recovery of desirable components 
should be effected by utilization of 
expanded fractionating capacity to re- 
cover select cuts and reject low qual- 
ity fractions for further improvement. 


Conservation, Economy, 
Quality. Will Guide 
Processing Choice 


By J. B. Rather 


Manager, research and development. 
Socony-Vacuum Oil Co., Inc. 


6 Rapeescen! catalytic and thermal crack- 

ing are the two principal means 
for converting petroleum fractions 
into motor fuels. 
Catalytic cracking 
excels thermal 
cracking because 
it produces gaso- 
lines of much 
higher antiknock 
quality, better 
stability and low- 
er sulfur content. 
Likewise, catalytic 
cracking results in 
a more favorable balance between by- 


product.yields ahd dry gas, butane- ~ 


butylenes, and light fuel oils. For 
these reasons, in the future wé may 
expect a gradual replacement of ther- 
mal cracking equipment by catalytic 
equipment. Thermal equipment of the 
coking and viscosity-breaking type 
will probably continue to hold posi- 
tions of prominence partly as means 
for upgrading residual stocks and 
partly for preparing feed stocks to 
catalytic units. Likewise. thermal 
processes of the polyforming, gas re- 
version and reforming type should 
hold positions of prominence fora 


considerable length of time due to - 


their ability to upgrade low-grade 
naphthas and C, and C, fractions into 
high-quality motor fuels in an eco- 
nomical manner. However, catalytic 
reforming will undoubtedly give 
strong competition to the latter proc- 
esses and may eventually displace 
them. 

Future refinery operations will un- 
doubtedly center about catalytic 
cracking for the basic conversion of 
heavy oils into light products. Cat- 











alytic cracking will be supplemented 
to a large extent by synthetic 
processes such as alkylation, polymeri- 
zation, and isomerization for the pro- 
duction of maximum yields of useful 
products of high quality. Conserva- 
tion, economy and quality will guide 
processing choice and development. 


Higher Octane Standards 
Certain to Be Demanded 


By F. A. Dearing 
Superintendent, Kanotex Refining Co. 


ATER the war, all refiners who are 

not equipped with plants for mak- 

ing high-octane aviation-grade gaso- 

= a line will undoubt- 

| edly be faced with 

: 5% @©=snhee-’:«sénecessity = of 

: installing units to 

produce material 

of this nature, for 

blending up their 

motor gasoline to 

meeting rising oc- 
tane standards. 

There is consid- 

- erable doubt as to 

just what these standards will be and 

how fast they will risé, but none that 

they will be higher than prewar. 

For the smaller refiners, this added 
equipment: will virtually be ‘required 
to consist of adjuncts to existing ther- 
mal or combination units, for rea- 
sons of first cost and operating econ- 
omy. To date not much research work 


has been done along this line, but. 
it is to. be hoped that the removal 


of wartime restrictions’ will stimulate’ 
nits will be = ‘ 


it so that such auxiliary 
available when needed. Present de- 
signs for high-cost highly specialized 
complete units will not be applicable. 


Pooling of Resources Is 
Way to Better Efficiency ~- 
By J. F. Pritéhard® 
President, J. F. Pritchard & Co. 


| aoe the vantage point of our or- 
ganization in dealing with diverse 
groupe’ and fields in the industry, we 
are able to discern 
certain trends and 
tendencies that 
point to future de- 
velopments. 
Foremost is the 
recovery of lighter 
hydrocarbons in 
the cycling proc- 
* ess direct from the 
ground and their 
adaptation to va- 
rious refinery processes. This repre- 
sents a trend of comparatively recent 
origin that has rapidly grown to im- 
pressive proportions and develop- 
ments. 
Along with this development has 
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On Stream —the FIRST Fluid Catalytic Cracking Plant basically 
designed by Universal Oil Products Company — Engineered and 


Constructed by Frick-Reid Supply Corporation, now operating as 
JONES & LAUGHLIN SUPPLY COMPANY. 





































































been the growth of the completely 
integrated refinery involving the dif- 
ferent processes and making use of 
the. constant developments of re- 
search. This tendency has resulted in 
the growth of capital refinery invest- 
ment and a corresponding increase in 
the complexity of individual plants. 
Hand in hand with this development 
has been the various methods and 
operations of pooling of resources of 
the smaller operators to make effi- 
cient and economical use of such 


| processes which would otherwise not 
= be feasible. 


Such trends and tendencies, al- 
though definite, are of course still 
in their initial stages and great strides 
along these lines can be expected in 
the future, all of which are in the 
direction of improving our over-all 
economy. 


Research to Put Into Use 
Its War-Hardened Muscles 


By D. E. Carr 


Manager of research, Unicn Oil Co. 
of California 


7 is a somewhat terrifying but un- 

deniable fact that research is 
stimulated rather than depressed by 
war. This is true 
not only in the 
limited sense of 
meeting commer- 
cial military de- 
mands (exempli- 
fied by the almost 
incredible accom- 
plishments in 
aviation gasoline), 
but it is also true 
of progress along 
more fundamental lines. In hydrocar- 
bon chemistry during the last few 
years fresh fields of organic com- 
pounds have been opened up which 
will require decades to explore and to 
exploit commercially. 





It is possible that the urgency for 
doing something that can’t possibly 
be done (but somehow gets done) is 
responsible for the recent amazing 
strides into the unknown. A certain 
fine recklessness of imagination is 
generated, and in the break-through 
of the supposedly impregnable scien- 
tific Siegfried lines whole new cton- 
tinents of chemical knowledge are 
made accessible. 


This is particularly true in the 
themistry of isoparaffins, diolefins, 
and naphthenes. We are on the verge 
of seeing new postwar chemical sub- 
industries deriving from unexpected 
reactions stumbled upon in the ‘study 
of utilizing such compounds for war- 
time purposes. New, precise and pow- 
erful methods of isolation and puri- 
fication are enabling the petroleum 
themist to avoid the perennial criti- 


fism of the chemical industry proper, 
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i.e., that he starts his reactions with 
messes of compounds and ends up 
with worse messes. 


From the research standpoint the 
most unmistakable sign of a healthy 
industry is the fact that the latest 
textbooks are always out of date. On 
this criterion petroleum chemical re- 
search is, indeed, in a robust condi- 
tion. With a new set of war-hardened 
muscles its continued progress should 
be both brilliant and substantial. 


Octane Rating of House- 
Brand Fuels Due for Rise 


By W. R. Newman 


Vice president, The Frontier 
Refining Co. 


pee predictions that have been 
made by some industries closely 
associated with the oil industry it 
seems reasonable 
to assume at this 
time that major 
trends in refining, 
immediately after 
the war, will be 
toward the pro- 
duction of house- 
brand motor fuels 
having a power 
rating of around 
80 octane, and 
premium fuels of around 85 octane. 
It also seems safe to assume that 
the antiknock qualities of these re- 
spective fuels will «increase gradually 
over a period of 5 years to 85 and 95. 
By reason of this quality fuel being 
somewhat out of the range possible 
to attain by thermal cracking, it is 
the opinion of some refining tech- 
nologists that the average refiner will 
be required to augment thermal 
cracking with catalytic cracking if he 
is to compete for motor-fuel markets. 
Therefore, it appears that a great deal 
of engineering and development work 
will be required in catalytic cracking 
to reduce initial installation costs per 
unit of capacity, as well as operating 
costs per unit of capacity, in order 
that the average refiner can afford 
such implementation of his present 
facilities and still be competitive in 
the marketing field. 





Industry Can Expect 
Rapid Development in 
Natural-Gas Conversion 


By E. J. Hudson 
Consulting Engineer 


ILLIONS of dollars and hundreds 
of thousands of manhours are 
being spent yearly by the larger oil, 
chemical and engineering organiza- 
tions in natural gas research. With 





the coming of peace and under fa- 
vorable economic and tax conditions 
we can expect rapid commercial de- 
velopment based upon the laboratory 
and pilot plant process techniques al- 
ready proven for conversion of nat- 
ural gas components to a _ kaleido- 
scopic variety of chemicals through 
controlled oxidation, cracking, dehy- 
drogenation, chlorination and combi- 
nations of these reactions. 

By the use of the Fisher-Tropsch 
process, as modified through the re- 
sults of past and presently progress- 
ing pilot plant work, and in combi- 
nation with catalytic or thermal 
cracking, the commercial production 
of a wide range of liquid petroleum 
products from dry natural gas will 
not long be delayed, if the price dif- 
ferential between crude oil and gas 
is sufficiently large. 


Rapid Depletion of Natural 
Resources Is Biggest Problem 
By F. E. Holsten 


Executive vice president, Chalmette 
Petroleum Corp. 


ger present emergency has con- 

tributed greatly to the technical 
knowledge and operating efficiency 
of the refining in- 
dustry. This has 
been 
plished by the co- 
operation of all 
segments of the 
industry, - includ- 
ing both large and 
small units, and is 
largely due to the 
pooling of techni- 
cal information to 
the advantage of all. One of the great- 
est problems the industry must face 
in the postwar period is the rapid 





‘ depletion of our natural resources, 


particularly petroleum. The preven- 
tion of wasteful and uneconomical re- 
fining will be of considerable aid in 
stopping this wastage. A continuation 
of the present cooperation can help 
very materially in accomplishing such 
a program. 

Closer cooperation by trade asso- 
ciations will also help in making such 
a program possible. They are a con- 
centration point for such material and 
should be used to distribute such 
necessary information to their mem- 
bers, to associations in the same 
branches of the industry and, when 
necessary, to the public. 

Another important postwar neces- 
sity is the development of a catalytic 
cracker within the reach of the bank 
roll of the smaller refiners. It is 
rumored such a unit is in the process 
of development, but so far it has not 
been offered for sale. 

Above all, let’s hope that the postwar 
period will see industry using its own 
good judgment in operating its busi- 
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ness with as little government hin- 
drance as possible. 


Catalytic Processes Must Be 
Adopted by Smaller Plants 


By H. W. Camp 


Manager refinery division, Cities 
Service Oil Co. 


HERE is little doubt that the fu- 

ture of petroleum refining will be 

greatly influenced by the volume and 

quality of crude 

oil that is avail- 

able to the indus- 

try. The obvious 

necessity of most 

efficiently utiliz- 

ing these irre- 

placeable re- 

sources dictates 

expansion of the 

relatively new 

catalytic proc- 

esses. Thus, through use of new and 

improved methods, greater quantities 

of lighter fuels of high quality would 

be possible, with the resultant de- 

crease in heavier products for which 

more plentiful fuels may be substi- 
tuted. 

Because of their close integration 

with the war program, most installa- 


tions of these catalytic processes have 
been in large plants. One of the most 
pressing and immediate postwar needs 
will be their further development so 
that they may be economically uti- 
lized by smaller refining units. 
Wartime programs for the manu- 
facture of chemicals from petroleum 
for conversion into synthetic rubber, 
aviation fuels, explosives and other 
products have indicated the impcr- 
tance of petroleum as a raw material 
for organic chemical synthesis. Pro- 
duction of rather large volumes of pe- 
troleum gases by certain catalytic 
processes has stimulated both proven 
and new processes for their conver- 
sion into a wide variety of products. 


Greatest Immediate Need 
Is Adequate Crude Supply 


By Fred C. Koch 
Koch Engineering Co. 


5 eres greatest need of the refining 


industry at this time is an ade- 
quate crude supply. Perhaps this 
shortage of crude will lead to de- 
creased: use of burner and bunker 
oils with heavy tars along with fixed 
gases from cracking operations being 
employed as raw material for the 
Fischer-Tropsch process wherein they 
are reconstituted into desirable hy- 


drocarbons. This of course presumes 
on the use of coal as fuel. 


The field of petroleum chemistry 
is just beginning to unfold and its 
possible ramifications stagger the 
imagination. The most immediate 
problem is what is going to be done 
with the government-owned ammonia 
plants. They represent an enormous 
investment and contain equipment 
which can be employed in the manu- 
facture of methanol, formaldehyde 
and other chemicals in addition to 
ammonia and fertilizers. 


Aviation Gasoline “Tailor Made” 


The chemist is learning how to go 
up and down the scale of hydrocar- 
bons. Aviation gasoline is “tailor 
made,” employing several pure hy- 
drocarbons. Tailor-made or synthetic 
lubricating oil should give exactly 
the desired characteristics. 


A development of tremendous sig- 
nificance not too far away is the con- 
version of natural gas into liquid hy- 
drocarbons by the Fischer-Tropsch 
synthesis. 

Perhaps the shortage of crude 
rather than antiknock characteristics 
will dictate motor-fuel specifications. 
Catalytic and thermal-cracking proc- 
esses are both valuable tools of the 
petroleum engineer. It seems _ that 
thermal cracking will continue to be 
employed although perhaps not as 
extensively as in the past. 
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Prefabricated 
Petroleum Piping 


We have supplied many carloads of prefab- 
ricated petroleum piping for 100-octane avia- 
tion gasoline plants. 


Complete facilities for fabricating pipe to the 





DISTRIBUTORS OF: 
PIPE 


Wrought Steel, Butt Welded, Lap Welded and 


Seamless Stee! Pipe. 
FITTINGS 


Brass, Iron and Steel fittings for all pressures. 


VALVES 

Brass, Iron and Steel, all sizes. 
Large size for waterworks. 
Lubricated Plug Valves. 


PIPE HANGERS 
A full line. 


Stone work. 





most exacting requirements. 


Power Plant Piping 


We fabricate a full line of pipe up to 30” including 
bends. 


Welded headers and full line of welding and Van 


We carry in stock a full line of welding fittings in all 
sizes. Also full line of forged steel and welding flanges. 


Inquiries are solicited on any of the items listed. 


McARDLE & COONEY, Inc. 


519 Arch Street e Philadelphia, Pa. 
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Allies’ Aviation-Fuel Needs Supplied 


By More Than 170 Units 


” the accompanying table is a com- 
plete list of the units operating or 
building for supplying the Allies’ 
requirements of 100 - octane - number 
aviation fuel. The greater number of 
these were projected just before and 
after Pearl Harbor, to handle the tre- 
mendous air-force program which the 
new cataclysm demanded. These units 
will be operated by the various re- 
fining companies, and some 50 com- 
panies are involved in the operation. 
The largest number of companies in- 
terested in any one plant are the eight 
refiners cooperating in the Associated 
Refineries, Inc., plant near. Duncan, 
Okla. 

This program will cost $900,000,000 
to build. Prior to Pearl Harbor it is 
estimated that.we were producing 40,- 
000 bbl. or less of 100-octane-number 
aviation fuel. A few privately owned 
plants were operating in a. competi- 
tive way to make the components and 
the finished fuels. While no announce- 
ment is made regarding the final to- 
tal capacity of the program, it is esti- 
mated that these plants along with 
auxiliary production in other refin- 
eries, will supply considerably more 
than 4% million barrels per day. This 
is nearly double the production of all 
gasoline in the first World War. 

These units include 60 catalytic 
crackers, fluid catalyst, T.C.C. and 
Houdry. In these units is prepared a 
catalytically cracked blending compo- 
nent of octane number of 80 or high- 
er; it is high in aromatics, benzene, 
toluene, xylenes, and others of the 
benzene series, is high in isoparaffins 
and contains considerable amounts of 
olefins. For use in aviation fuel this 
distillate is “treated” a second time 
catalytically under conditions not dis- 
closed for military reasons, to produce 
amore highly aromatic, more saturat- 
ed product with the required proper- 
ties for making superfuels. This “cat- 
cracked distillate” is the so-called 
base stock which makes up a large 
part of the finished aviation fuel, sup- 
plying much of the aromatic and iso- 
paraffinic material which give the 
fuel its special properties. 

The 60 alkylation units combine iso- 
butane and small amounts of other 
isoparaffins with butene or isobutene 
to form commercial isooctane or 
“alkylate,”: with octane ratings of 
90-95. This alkylate adds especially 
the high-octane-number qualities in- 
dispensable in the finished fuel, and 
may make up 30 per cent or more of 
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the finished fuel, an all-important 
component. These alkylation proc- 
esses, two main methods, are both 
catalytic, are new developments and 
are of extreme importance in the pro- 
gram. 

Isomerization units, 31 of them, pro- 
duce the additional amounts of iso- 
paraffins, mainly isobutane, which 
are required for the alkylation reac- 
tion. Much isobutane is found as such 
in the light products from catalytic 
units. Considerable amounts are 
found in natural gasoline and in the 
vapors from distillation processes in 
refineries. Generally, these naturally 
occurring amounts are not sufficient 
to meet present demands, hence the 
need for building these isomerization 
units to augment the supply. By this 
means adequate supplies of charge 
stocks for alkylation are insured. 

In addition to these major compo- 
nents of aviation fuel, several others 
are made as auxiliary products from 
numerous refinery installations, either 
in new or old units. Isopentane has 
an octane number of 92-94, a high 
volatility and is obtained by concen- 
tration of the naturally occurring ma- 
terial in natural gasoline and light 


fractions of crude. Several refiners 
who have raw materials available are 
concentrating this fraction and sup- 
plying it to other refiners who are 
blending the finished product. 
Cumene, toluene, and benzene are 
aromatics which are being synthesized 
or concentrated from suitable stocks 
for use in these fuels. These products . 
add the desired qualities to the fuels, 
qualities needed to give the superper- 
formance required of our aircraft. To 
augment the supply of alkylate many 
refiners are operating catalytic poly- 
merizers selectively to produce iso- 
octene by polymerization of butenes 
from cracked gases to form the so- 
called codimer. This codimer is hydro- 
genated in two or more units to form 
hydrocodimer, approximately equiva- 
lent in composition and octane rating 
to alkylate. This product is especially 
important now, to increase the total 
output of high-octane material need- 
ed in the program. As the alkylate 
output is increased it may be possi- 
ble to reduce the codimer output, the 
answer being determined by the then 
existing demands for isooctane. 


(Table begins on next page) 


Charging 20,000 bbl. per day to two T.C.C. units, Magnolia 
makes aviation base stock, plus butenes, isobutane, and toluene 

























































Company and plant location— 
J. S. Abercrombie-Harrison Oil 


Sweeney, Tex. 


Atlantic Refining Co., 


Atlantic Refining Co., 
Ashland Refining Co., 


Associated Refineries, Inc., 


Champlin Refining Co., Enid, Okla. 


Atreco, Tex. 


Co., 


Philadelphia, Pa. 
Catlettsburg, Ky. 


Duncan, Okla. 


Cities Service Oil Co., East Chicago, Ill 


Cities Service Ref. Corp., Lake Charles, La. 


Continental Oil Co., Ponea City, Okla. 


Continental Oil Co., Lake Charles, La. 
Continental Oil Co., Wichita Falls, Tex. 


Cooperative Ref. Assn., Coffeyville, Kans. 


Crown Central Pet. Corp., Houston, 


Eastern States Pet. Co., Inc., Houston, Tex. 


Tex. 


Frontier Refining Co., Cheyenne, Wyo 


General Pet. Co., Torrance, Calif. 


Great Southern Corp., Corpus Christi, Tex. 
Gulf Oil Corp., Port Arthur, Tex. 


Humble Oil & Ref. Co., Baytown, Tex. 


Magnolia Pet. Co., Beaumont, Tex. 


Mohawk Pet. Corp., Bakersfield, Calif. 


Pan American Ref. Co., Texas City, Tex 


Pennzoil Co., Oil City, Pa. 


Phillips Pet. Co., Borger, Tex. 


Phillips Pet. Co., Kansas City, Kans. 


Premier Ref. Co., Cotton Valley, La. 


Pure Oii Co., Smiths Bluff, Tex. 


Richfield "Oil Corp., Watson, Calif. 


Richfield Oil Corp. 


Republic Oil Ref. Co., Texas City, Tex. 


Root Pet. Co., El Dorado, Ark. 


Shell Oil Co., Inc., Wood River, Il. 


Shell Oil Co., Inc., Wilmington, Calif. 


Shell Oil Co., Inc., Houston, Tex. 


Sinclair Ref. Co., Corpus Christi, Tex. 


Sinclair Ref. Co., Sinclair, Wyo. 
Sinclair Ref. Co., Houston, Tex. 


7~—————_Completed units 


Type 


Crude topping unit 
Thermal reforming 
Alkylation 
Alkylation 


Alkylation 


Alkylation 
Isomerization 
Alkylation 
Isomerization 
Topping unit No. 1 


Fluid catalytic cracking No. 1 
Alkylation No. 1 


Alkylation 
Alkylation 


Alkylation 
Isomerization 
Fluid catalytic cracking 


Alkylation 

Thermofor catalytic cracking 
Alkylation 

Houdry catalytic cracking 
Alkylation 

Thermofor catalytic cracking 
Fluid catalytic cracking 
Alkylation 

Fluid catalytic cracking 
Alkylation 

Houdry catalytic cracking 
Thermofor catalytic cracking 
Alkylation 

Isomerization 

Fluid catalytic cracking 
Butylene 


Alkylation 


Alkylation 

Alkylation 

Isomerization 

Alkylation 

Dehydrogenation 

Alkylation 

Thermofor catalytic cracking 
Alkylation 

Isomerization 


Alkylation 

Alkylation 

Isomerization 

Fluid catalytic cracking 
Alkylation 

Fluid catalytic cracking No. 1 
Fluid catalytic cracking No. 2 
Alkylation 

Isomerization 

Fluid catalytic cracking 
Hydrogenation 

Alkylation 

Isomerization 


Alkylation 

Isomerization 

Alkylation 

Houdry catalytic cracking 
Thermofor catalytic cracking 


Complete List of 100-Octane Units Operating or Building 


rc —Units building 





(Continued on Next Page) 


~ 
Completion 
date 


November 1943 
November 1943 
March 1944 

February 1944 


March 1943 


February 1944 
February 1944 
April 1943 
April 1943 
November 1943 


February 1944 
March 1944 


January 1943 
December 1942 


February 1944 
February 1944 
February 1944 


December 1943 
February 1944 
February 1944 
April 1943 
April 1943 
September 1943 
January 1943 
January 1943 
January 1944 
July 1943 
July 1943 
August 1943 
January 1944 
January 1944 
March 1944 
March 1944 


January 1943 


June 1943 
November 1943 
November 1943 
February 1944 
March 1944 
November 1943 
February 1944 
February 1943 
February 1943 


February 1944 
February 1944 
February 1944 
February 1944 
July 1943 
January 1944 
February 1944 
August 1943 
August 1943 
October 1943 
March 1944 
July 1943 
July 1943 


December 1943 
December 1943 
March 1943 
April 1943 
March 1944 


Type 


Fluid catalytic cracking 
Isomerization 


Fluid catalytic cracking 
Alkylation 

Fluid catalytic cracking 
Thermofor catalytic cracking 
Alkylation 

Fluid catalytic cracking 
Alkylation 

Isomerization 


Fluid catalytic cracking No. 1 
Fluid catalytic cracking No. 3 
Topping unit No. 2 
Alkylation No. 2 
Isomerization 

Thermofor catalytic cracking 
Alkylation 

Isomerization 


Fluid catalytic cracking 
Alkylation 

Isomerization 

Thermofor catalytic cracking 
Alkylation 

Isomerization 


Alkylation 
Isomerization 
Fluid catalytic cracking 


Thermofor catalytic cracking 
Dehydrogenation 


Hydrogenation 


Isomerization 
Alkylation 

Fluid catalytic cracking 
Catalytic cracking 
Alkylation 
Isomerization 


Alkylation 
Thermofor catalytic cracking 
Fluid catalytic cracking 


Hydrogenation 


Houdry catalytic cracking 
Alkylation 
Fluid catalytic cracking 


Depentanizing unit 
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ae eee 
Scheduled 
completion 


Spring 1944 
Summer 1944 


Spring 1944 
Spring 1944 
Spring 1944 
Spring 1944 
Spring 1944 
Spring 1944 
Spring 1944 
Spring 1944 


Spring 1944 
Spring 1944 
Spring 1944 


*Spring 1944 


Spring 1944 
Spring 1944 
Spring 1944 
Spring 1944 


Spring 1944 
Spring 1944 
Summer 194 
Spring 1944 
Spring 1944 
Spring 1944 


Spring 1944 
Spring 1944 
Spring 1944 


Summer 194 
Spring 1944 


Summer 194 


Late 1944 

Spring 1944 
Spring 1944 
Spring 1944 
Spring 1944 
Spring 1944 


Summer 194 
Summer 194 
Spring 1944 


Summer 194 


Spring 1944 
Spring 1944 
Spring 1944 


Spring 1944 
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View of Port Neches Plant Constructed by The Lummus Company. 
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OF TEAMWORK 


When the huge Port Neches butadiene plant went on stream, its gleaming 
tanks and towers marked a milestone of teamwork . . . of voluntary cooperation 
__ by leading refiners who pooled research facilities, patents and manpower in the 
common purpose of producing the ingredient their country needed. 
Manufacturers and distributors, too, pooled their resources . . . turned their 
efforts toward teamwork rather than competition. Urgent items were dra 
from many reliable sources, Watson-Stillman being proud to have shared ig 
gigantic program by furnishing a substantial portion of the fittings Porsé§ 
needed in its many miles of pipelines. 


Shamieg Fenmgal 


OF COST-SAVING 


The W-S double diamond is the mark of fittings that have been built 
to high standards which assure users of low maintenance cost. In the 
case of W-S Socket Welding Fittings, further cost-saving is made 
possible by reductions in material and welding costs. 
W-S Fittings for both screwed and socket welding joints are available 
for Standard Pipe, Extra Heavy Pipe and Double Extra Heavy Pj 
Perfection of metal structure is insured in all W-S Fittings b 
only materials that conform to rigid chemical and physical spet 
tions. This precaution plus extreme accuracy and uniformity in 
machining assures users trouble-free service with all W-S Fittings. 
Write for Bulletin A-3 containing complete details, specifications and 


engineering data for all Watson-Stillman Fittings. The Watson-Stillman Co., 
Roselle, N. J. 


WATSON-STILLMAN 


Distributor Products Division 


DESIGNERS AND MANUFACTURERS OF FORGED STEEL FITTINGS, VALVES, AND HYDRAULIC EQUIPMENT 
@® 5316 








Complete List of 100-Octane Units Operating or Building (Continued) 






———Completed units + — ——Units building——————__, 
Completion Scheduled 
























































































Company and plant location— Type date Type completion 
Socony-Vacuum Oil Co., Inc., East St. : 
Louis, Ill. ; Thermofor catalytic cracking Spring 1944 


Alkylation Spring 1944 — 
Socony-Vacuum Oil Co., Inc., East Chi- 


cago, Ind. ..... Houdry catalytic cracking October 1942 
Socony-Vacuum Oil Co., Inc., Augusta, 
pS” See Alkylation June 1943 


. Speers Alkylation Spring 1944 
Thermofor catalytic cracking Summer 194 
Socony-Vacuum Oil Co., Inc., Buffalo, 
OO AR ae eee ee Houdry cat. crack. (revamping) October 1943 


te ED Houdry cat. crack. (revamping) January 1943 
Socony-Vacuum Oil Co., Inc., Trenton, 
| a ere . Houdry cat. crack. (revamping) December 1942 
Southport Pet. Co., Texas City, Tex. Houdry catalytic cracking January 1944 
Alkylation March 1944 


Standard Oil Co. of California, El Se- 
gundo, Calif. Houdry catalytic cracking September 1942 
Isomerization September 1943 


Se BAR LER ESE SEALE FER ANCIAL ES ON I GIT LIN AIT GCL BE OR i oe eS 


Standard Oil Co. of California, Rich- 
mond, Calif. .. Thermal cracking July 1942 Alkylation Late 1944 
Thermofor catalytic cracking Late 1944 


merscaree: 


ee ERTS 


Standard Oil Co. (Indiana, Whiting, Ind Hydroforming September 1943 


Naphtha isomerization December 1943 
Alkylation December 1943 
Isomerization December 1943 
Fractionation February 1944 
Standard Oil Co. (Indiana), Wood River, Ill. Fluid catalytic cracking February 1944 Alkylation Spring 1944 





















A 
H Isomerization Spring 1944 
| Standard Oil Co. of Louisiana, Baton 
4 Rouge, La. Alkylation February 1943 
\ae Fluid catalytic cracking September 1943 
igi Blending agent unit December 1943 
ti Hydrogenation January 1944 
} Standard Oil Co. of New Jersey, Bayway, 
f ee Se Fluid catalytic cracking December 1942 
Standard Oil Co. of New Jersey, Balti- 
more, Md. Alkylation December 1942 
Fluid catalytic cracking December 1943 
Standard Oil Co. (Ohio), Cleveland, Ohio Houdry catalytic cracking Spring 1944 
Standard Oil Co. (Ohio), Toledo, Ohio Alkylation July 1943 
Sun Oil Co., Marcus Hook, Pa. Alkylation July 1943 
Houdry catalytic cracking August 1943 Thermofor catalytic cracking Summer 194 
The Texas Co., Port Arthur, Tex Isomerization, alkylation March 1943 Fluid catalytic cracking No.2 Spring 1944 
' Alkylation October 1943 
4 Fluid catalytic cracking No. 1 February, 1944 
Ff The Texas Co., Lockport, Ill Alkylation April 1943 
i Isomerization April 1943 
ti Hydroforming April 1943 
a The Texas Co., Wilmington, Calif Alkylation Summer 194 
a Fluid catalytic cracking Summer 194 
Ht Tide Water Associated Oil Co., Avon, Cal. Alkylation June 1943 Isomerization Summer 194 
! Isomerization June 1943 
a Alkylation December 1943 Fluid catalytic cracking Late 1944 
dl Isomerization December 1943 
Hf Tide Water Associated Oil Co., Bayonne, 
ai a ae . Houdry cat. crack. (revamping) December 1943 Thermofor catalytic cracking Late 1944 
Bi Union Oil Co. of Calif., Wilmington, Cal. Thermal reforming April 1943 
ii Thermal cracking February 1944 
i Alkylation March 1944 _ Alkylation Summer 19# 
F Isomerization March 1944 Thermofor catalytic cracking Summer 1% 
i Utah Oil Ref. Co., Salt Lake City, Utah Fluid catalytic cracking March 1943 
ii Alkylation March 1943 
; Isomerization March 1943 
4 Naphtha isomerization March 1943 
, Wilshire Oil Co., Norwalk, Calif. Alkylation December 1943 
Isomerization December 1943 
Fluid catalytic cracking February 1944 
FOREIGN UNITS 
Anglo-Iranian Oil Co., Abandan, Persia Alkylation October 1943 Alkylation Summer 14 | 
Superfractionation October 1943 Superfractionation Summer 1 
Alkylation Late 1944 ( 
Isomerization Late 1944 | 
Asiatic Pet. Corp., Curacao, N.W.I. Cumene February 1944 
Alkylation March 1944 
Isomerization March 1944 
Bahrein Pet. Co., Bahrein Island Fluid catalytic cracking Late 1944 
Alkylation Late 1944 
Isomerization Late 1944 
Imperial Oil Co., Ltd., Calgary, Alta. Alkylation April 1943 ; 
Lago Oil & Transport Co., Ltd., Aruba, & 
oS re Leak soe : Alkylation September 1943 ‘ 
Fluid catalytic cracking December 1943 ” 
Shell ‘Oil Co., Montreal, Canada Alkylation Spring 18 
U.S.S.R., Russia . ; Houdry catalytic cracking Late 1944 





Alkylation Late 1944 = 
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Balance 
Must Be Continuous 


in the Brown Electronik Potentiometer Controller a “Continuous 
Balance” Unit takes the place of the galvanometer used in the 
conventional mechanical-type potentiometer employing a 
periodic or cyclic mechanism. 

The Brown Electronik “Continuous Balance” measuring system 
makes it possible to take full advantage of thermocouple re- 
sponsiveness. Positive control action is assured by the well- 
known, dependable Brown Air-o-Line Control Unit. 

Outstanding features such as: Control Unit—Throttling Range 
Dial—Automatic Reset Dial—Booster Pilot Valve—Control Index 
Knob—Direct and Reverse Action—Compression Type Fittings— 
Control By-Pass Panel—Balancing Motor—Slide Wire—Pen Arm 
Release—Chassis—are fully described in Bulletin 15-4. Write 


APRIL 13, 


Brown Electronik Potentiometers on Main Control panel board of Houdry 
Catalytic Cracking Unit. Sun Oil Company 100-Octane Aviation Gasoline 
Refinery, Marcus Hook, Pa. 


Helping to Boost Output 
of 100-Octane Gasoline 


Now in full operation, Sun Oil Co.’s newest aviation 
gasoline plant is one of the largest of its type in exist- 
ence. In this modern refinery all petroleum components 
of aviation gasoline are produced and blended into the 
finest fighting fuel. 

In selecting the control instruments for this new re- 
finery, nothing was spared to make this plant a model of 
modern efficiency. Contributing to this operating effi- 
ciency are Brown Electronik Potentiometer Air-o-Line 
Controllers which hold temperatures within the exact 
limits. 

The Brown Air-o-Line Electronik Potentiometer Con- 
troller, operating on the “Continuous Balance” Principle, 
brings to the oil industry the ideal synchronization of 
measurement and control for temperature processes. It 
is the only potentiometer-type controller in which the 
air control flapper mechanism is continuously positioned 
in response to temperature changes. Hundreds of instal- 
lations have proved its sensitivity . . . ruggedness .. . 
simplicity . . . precision and unequalled ease of adapta- 
tion to process requirements. The Brown Circular Chart 
Air-o-Line Electronik Potentiometer Controller is the 
result of years of research, design and field testing. 

Write for Bulletin 15-4. The Brown Instrument Company, a divi- 
sion of Minneapolis-Honeywell Regulator Company, 4488 Wayne 
Avenue, Philadelphia 44, Pennsylvania. Offices in all principal 
cities. 119 Peter Street, Toronto, Canada — Wadsworth Road, 
Perivale, Middlesex, England — Nybrokajen 7, Stockholm, Sweden. 





Flat-rolled steel being fed into the forming 
rolls—the entrance end of the tube welding 
machine 





Photomicrograph of tube wall at weld. 
Straight lines are edges of individual pho- 
tographs used to produce composite picture 


_ petroleum industry is today 

challenged to maintain production 
at the highest possible level of effi- 
ciency and safety. Toward that end, 
hazards, installation time, and re- 
placements are watched even more 
vigilantly than usual. These phases 
of operation are of the utmost im- 
portance now when “offstream” time 
means lost production that can never 
be made up. 

Under these conditions, new prod- 
ucts in the industry ‘are under con- 
stant observation by those whose re- 
sponsibility it is to see that all func- 
tions within the refinery are carried 
on without interruption. Engineers 

*Manager of product engineering, Re- 


public Steel Corp., Steel and Tubes Di- 
vision. 
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Welding of Refinery Tubes | 
Involves Complicated 
Exact Technique 


ak 


by J. Fred Keeler* 


Over-all view of welding machine. The welding unit at left. immediately in front 
of operator: straightening and sizing rolls: the cut-off unit in right foreground © 


and maintenance men who have been 
observing the performance of Elec- 
trunite tubing have seen this com- 
parative newcomer prove itself in the 
refinery field just as it has in other 
fields of use during the past 12 years. 

Electrunite tubes are in service to- 
day in virtually all types of refin- 
ery installations—as well as in power 
boilers, heating boilers, evaporators, 
and refrigeration equipment. The 
process by which this product is made 
is responsible for the inherent qual- 
ities which the manufacturer claims 
as advantages. 


Steel Received in Large Coils 


Hot-rolled steel which has been 
pickled to remove all scale is the raw 
material used for heavy-wall tubing, 
while cold-rolled, scale-free steel is 
generally used for lighter-wall tubing. 
The steel is received in large coils 


with the edges trimmed or sheare@ 
so as to have a uniformly accura 
width throughout its length. Bot 
sides of the steel are thoroughly i 
spected at the rolling mill and agai 
upon arrival at the tube plant f@ 
surface defects, temper, gage, af 
width. The operation from this poi 
forward is continuous—with 
forming, welding and sizing units cor 
tained in one massive machine. 
The flat-rolled steel is fed cold int 
the forming section, which consis 
of a series of roll passes that fo 
the flat stock into a butted cylindem 
This cold-forming process tends 
accentuate rather than conceal 
surface defects that may have be 
present in the flat-rolled steel. 1 
The tube is then propelled into tht 
welding section of the machine. THE 
is composed of a pair of disks or cil i 
cular electrodes, insulated from ea 
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VO) FIDE MIAO ODA RNC mEROYE 


In these days when every ounce of metal is critical, 
and when every barrel of refinery capacity is vital, 
it'will pay you to look for the Sivyer mark on 
Safety Return Bends, Alloy Tube Supports, and 
other Special Refinery Castings. For that 
Sivyer mark is your assurance of sound 
design, rugged construction, and integ- 

rity of metal. These are the qualities 

which mean long life, freedom from 

treme, and fewer replacements. 

They are the qualities which 

make the Sivyer mark now, 

more than ever, “Worth 


Looking For.” 
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other and mounted on a single hori- 
zontal shaft. Each of the electrodes 
makes contact. with the tube on its 
side of the butted seam. Directly un- 
der the electrodes is a pair of hard- 
ened steel rolls, mounted separately 
on vertical shafts. Each roll has a 
groove of the same: contour as the 
circumference of the tube, and is 
mounted so as to surround the tube 
for a distance of about 90°. 

Electric current of high amperage 
is fed to the electrodes and through 
them, across the tight-butted seam of 
the tube. The welding heat is gen- 
erated by the resistance of the joint 
to the flow of the current. Mechani- 
cal pressure is applied by the support- 


ing rolls at the instant of welding, 
and the weld is immediately com- 
pleted. There is no fusion of metal 


except possibly at the extreme cori? 


tacting edges. No extraneous metal 
is added during the welding opera- 
tion, the weld resulting solely from 
the union of the butted edges. The 
composition of the weld, therefore, is 
identical with that of the base metal. 

A microscopic examination of a 
section of tubing taken directly from 
the welding machine without any 
subsequent heat treatment discloses 
that the structural change, that is, the 
change in microstructure resulting 
from the welding heat, extends even 
less than % in. on either side of the 








Twenty-one years is not long, as time 
is measured, but within this period 
DURALOY has grown from one of 
the pioneering plants to the largest 
and best-equipped in the country 
exclusively producing high alloy 
castings. 

DURALOY chrome-iron, chrome-nickel 
castings are made in any shape and 
any size—from a pound in weight up 
to four tons. They give a quality 
service under severe high tempera- 
tures and biting corrosive conditions 





because they are produced by Met- 
allurgists and Foundrymen who are 
high alloy casting specialists. 
DURASPUN CASTINGS—the centrif- 
ugal castings—offer on tubular prod- 
ucts true concentricity of diameter; 
uniform wall thickness; exceptional 
straightness. The metal, is denser, 
stronger, more uniform. 

Let us help you solve your temper- 
ature, corrosion and abrasion prob- 
lem by supplying the right alloy 
castings. 


THE DURALOY COMPANY 


Office and Plant: Scottdale, Pa. 
Eastern Office: 12 East 41st St., New York 17, N. Y. 


Los Angeles: 
Kilsby & Graham 


Chicago & Detroit: 
F. B. Cornell & Associates 


Scranton, Pa.: 
Coffin & Smith 


Metal Goods Corp.: St. Louis — Houston — Dallas — Tulsa — New Orleans — ne aay 








































































joint. This area is seldom over 1/10 
in. wide, and is usually about x in. 
wide. There is a slight increase in 
the size of this area in the very heavy 
wall tubes, but it is much less than 
one might anticipate. 

The structure itself is of interest. 
Whereas a cast structure is typical 
when metal is molten to form a weld 
(as in fusion welding) and this cast 
structure has a sharp grain formation, 
the grain structure in the vicinity of 
the weld on this tubing remains more 
or less rounded, with some carbon 
diffusion. In other words, the welding 
heat has put the steel into solid solu- 
tion and the rapidity of the cooling 
operation has resulted in the equiv- 
alent of a quenched steel. This ac- 
counts for the strength and ductility 
of the welded area. The anneal or 
normalizing treatment above the criti- 
cal temperature produces complete re- 
crystallization of the weld area, and 
it is generally impossible to locate 
the well under the microscope. 

The process is completely mechani- 
cal, once the operator has obtained 
the proper setup. The welding factors 
of current, speed, pressure and con- 
tact remain constant. The tube is ac- 
tually welded slightly oversize and is 
reduced to the finished dimension in 
the sizing section of the machine. This 
consists of a series of roll passes of 
the exact diameter desired. These roll 
passes also round up the tube. 

Expansion and flattening tests are 
made at the start of each new length 
of steel, and are then taken periodi- 
cally as the tube is being welded. 
Where there is any indication whatso- 
ever of an imperfect weld, the tube 
is scrapped and all preceding and 
succeeding tube is likewise scrapped 
until the machine operator has ad- 
justed his machine to produce a weld 
which is free from defects. It is un- 
necessary to adjust the welder for 
each coil since the steel is run by 
heats, and experience has proved that 
when a setup is obtained on the first 
coil it is rare, indeed, that any diffi- 
culty is encountered with succeeding 
coils. Nevertheless, tests are taken 
continually as insurance against a 
defective section of tube. 

A flash or upset is extruded on 
both inside and outside of the. tube 
as a result of the pressure applied 
in making the weld. The amount of 
extruded metal in tubing welded by 
the Electrunite process is much less 
than would normally be expected. 
The outside flash is removed with a 
cutting tool as the tube leaves the 
welder, resulting in a_ perfectly 
smooth exterior surface. Republic en- 
gineers have also developed a method 
for removing the inside flash with @ 
cutting tool immediately after thé 
welding operation. For tube si i: 

| 





i, ae 





larger than 1 in., the cutting tod 
are usually adjusted for a maximufl 
height of 0.010 in. The actual heigh 
of the flash varies between 0.000 inf 
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POWER: GIVES YOU LIGHT... 
also powers worlhs largest nepineres! 


APRIL 13, 


1944 


It matters not how small or how big the 
job, Utility Electric Power is flexible 
enough to meet most power require- 
ments. Right now, when petroleum 
products are considered vital “ammuni- 
tion,” Utility Electric Power is doubly 


important because it not only is easily 
adapted to many different jobs, but is 
tops in performance and rock bottom in 
the final cost. Yes, sir, for essential op- 
erations, Utility Electric Power is your 
dependable source of power. 


PETROLEUM ELECTRIC f 41 ASSOCIATION 
A 
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@ Small or large, every fire around 
an oil or gas plant is a serious fire. 
That's why you so often see DUGAS 
Extinguishing Equipment with 
PLUS-FIFTY DUGAS Dry Chem- 
ical in spots like this. 

For DUGAS Extinguishing Equip- 


writers’ 


Laboratories. 


MODEL 150 
WHEELED 
EXTINGUISHER 


Approved by Under- 
Laboratories 
and Factory Mutual 


ment with PLUS-FIFTY DUGAS 
Dry Chemical knocks out flammable 
liquid and gas fires fast..,at safe 
distances. Get the complete story of 
PLUS-FIFTY DUGAS Dry Chem- 
ical and priority information on 


DUGAS Extinguishers. Write today. 
SEND FOR FREE CHART showing char- 


acteristics of all types of approved hand 
fire extinguishers. 





MODEL 30-T 
HAND 
EXTINGUISHER 






0 & G-5-“4 





DUGAS ENGINEERING CORPORATION, MARINETTE, WISCONSIN 


OWNED AND OPERATED BY ANSUL CHEMICAL COMPANY 















and 0.010 in. Experience has proved 
that this slight protrusion does not 
interfere with rolling-in the tubes, or 
with any type of flue cleaner used 
on the inside of tubing. The inherent 
ductility of the weld is readily ap- 
parent in the character of the chips 
formed when removing the flash. In- 
stead of breaking into small pieces, 
the flash comes off as one chip. 


The tube is cut to the approximate 
length desired on an automatic press 
or on a lathe synchronized with the 
welding speed. This makes it un- 
necessary to stop the welding ma- 
chine, either to obtain test pieces for 
inspection or to cut each length of 
tube. The welder operates without in- 
terruption once a coil of steel is fed 
into the machine, except at the dis- 
cretion of the inspector in the event 
that there are mechanical or surface 
defects, such as scratches or the size 
being incorrect. The tube is under 


continuous inspection during the 
welding operation. 
While “mechanical” grade tubing 


is generally used directly as it comes 
from the welding machine, boiler, 
heat exchanger, and condenser tub- 
ing is normalized. This consists of 
heating it above the upper critical 
temperature of 1,650° F., followed by 
cooling in a “controlled” atmosphere. 
The treatment gives the steel a fine 
grain size which means it is ductile 
and easy to roll in, yet tough and uni- 
form in physical properties. All the 
effects of cold working caused by 
forming the butted tube and sizing 
after welding are removed, and com- 
plete recrystallization of both the 
base metal and the weld is produced. 


The first boiler tubes produced 
were normalized in a conventional- 
type furnace and then pickled to re- 
move all scale. However, to retain the 
original finish on the tube, which the 
pickling operation has a tendency to 
destroy, it was necessary to install 
a controlled atmosphere furnace. Sub- 
sequently, a second such furnace was 
put into operation. The first furnace 
was electric; the second furnace, gas- 
fired. In the latter, the fuel does not 
come in contact with the work but 
is passed through tubular muffles. In 
both furnaces, the atmosphere or gas 
which surrounds the work is generat- 
ed externally and fed into the furnace 
to prevent oxidation and scaling of 
the tubing. The furnace operation is 
continuous, the tubes being fed into 
cne end and passed on through a cool- 
ing chamber where they are dropped 
to a point below the scaling tempera- 
ture before being discharged. The 
tubes are then carried directly int 
a blueing oven, where they are coated 
with an extremely thin, tightly ad- 
herent, blue oxide which is uniformly 
distributed over the surface. This coat 
ing is so thin it does not peel off. 

All tubes are straightened after nor- 
malizing, and their ends trimmed t 
proper length in a lathe. 
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Scale Models Speed Fluid 
Catalyst Cracking Units 


by Joseph F. Skelly* 


kes smoothly working ranks which 

energize our armies of the second 
front stand the nation’s fluid catalyst- 
‘racking plants. These towering struc- 
tures run night and day with flowing 
atalyst to make the finest fuel known 
to modern science. Yet despite their 
mighty stature, they grew within 2 
years from tiny scale models whose 
hand-made forms were hardly 30 in. 
1igh. Their builders now find time 
to report upon this work and to dis- 
‘lose some novel methods which may 
be of future benefit to the petroleum 
ndustry. 

Recognized as pioneers in the de- 
elopment of fluid catalyst processes, 
The M. W. Kellogg Co. was asked to 
erect’ more than one-half of the 
United Nations’ cracking capacity or- 


*Chemical engineering department, The 
i. W. Kellogg Co 


dered after Pearl Harbor. This giant 
responsibility was to be fulfilled by 
the construction of many large cat- 
alytic-cracking plants in all of our 
country’s main refining centers as 
well as in several overseas locations. 

At that time the best available fluid 
catalyst process was still a pilot-plant 
project. In normal times several years 
are needed to bring a process from 
this stage to the point where it is 
ready to deliver a major portion of a 
great industry’s output. New plants 
are usually built one by one, each 
unit containing improvements derived 
from the operating characteristics of 
its predecessors. Such was the his- 
tory of thermal cracking. The exi- 
gencies of war demanded a much 
more rapid: development of fluid cat- 
alysts, 10 or 15 years of normal prog- 
ress being compressed into 2. This 


assignment necessitated some depar- 
ture from the well-established policies 
of the company. 

The company’s peacetime business 
is always conducted on a “made-to- 
order” basis, each unit being specially 
designed and built to suit the require- 
ments of the individual customer. But 
in December 1941 mass production of 
the new process required a consider- 
able measure of uniformity in. plant 
design. At the same time, every op- 
portunity’ was seized to adapt each 
unit, so far as circumstances would 
permit, to the special needs of each 
customer, 


Manpower Shortage First Problem 


The first great problem to be solved 
was that of manpower, with acute 
shortages existing in the drafting and 
designing departments. The company 
anticipated the need for several hun- 
dred experienced piping draftsmen, 
but it knew that the national supply 
of these men was almost exhausted. 
Fortunately there were locally avail- 
able many architectural draftsmen, 
who knew something about engineer- 
ing and who were generally familiar 
with drafting-room methods. 

During the ensuing 8 months small 
groups of these men (ultimately total- 
ing about 200) were hired and put to 
work in a training school operated in 
the company’s main offices. In 4 to 8 
weeks each group learned to prepare 





Model of Kellogg's fluid-catalytic cracking unit with its builder, Edmund Serafin. The model is made mostly of plastics and wood, is 

approximately ¢ ft. 2 in. tall and is scaled at Y% in. to the foot. This model is basic to the construction of all Kellogg fluid-catalytic 

cracking units. Right: The Kellogg fluid-catalytic cracking unit installed at Shell Oil Co., Inc.’s Dominguez, Calif., refinery. Note the 
almost exact duplication of the model shown in the illustration at left 
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From this intricate maze of pipes. girders, columns, and other equipment, mem- 
bers of the purchasing and engineering departments are able to ascertain valuable 
data to guide them in their recommendations, and. to check costs and other items 


detailed isometric piping drawings 
from existing plan and elevation 
views of a debutanizer unit erected 
several years before. It was at this 
point that scale models first became 
useful in the fluid catalyst program. 

To assist the new men in visualizing 
this unfamiliar equipment, an exact 
scale model of the debutanizer unit 
was constructed. Special pains were 
taken to reproduce all important pip- 
ing details so that the students might 
check their isometrics against the 
real thing—portrayed by the model 
as it faced the class at every session. 

The combined “instructor model” 
team proved very successful in trans- 
forming exarchitects to competent en- 
gineering draftsmen. The students soon 
discovered that many of their problems 
were quickly solved by direct refer- 
ence to the model, often without hav- 
ing to wait until the instructor was 
available for individual questioning. 
Classroom disputes were quickly set- 
tled by examination of the silent but 
irrefutable details shown in the 
model. 

The final test of the effectiveness 
of this teaching method came when 
the new men were put to work on 
new catalytic-cracker designs as they 
were received from the process de- 
partment. The students made good 
and many of them have since ad- 
vanced to permanent positions in the 
company. 

Other phases of the over-all prob- 
lem benefited by the use of scale 
models. At first it was difficult to 
grasp the full implications and sub- 
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tleties of the new process as applied 
to the large units then being de- 


signed. Many of the engineering per-., 


sonnel were influenced by attitudes 
developed in the thermal-cracking 
period of the previous decades. Ex- 
traordinary precautions were clearly 
needed. to prevent mistakes arising 
from the relative unfamiliarity of the 
new process. 

To this end the company undertook 
the construction, at the earliest pos- 
sible moment, of a scale model cat- 
alytic cracker complete in all major 
details. 


Model Was Immediate Success 


Like the debutanizer unit, this 
model was an immediate success. Con- 
taining all the essential features of 
the basic Kellogg design, it was con- 
stantly consulted when selecting 
modifications made necessary by each 
field location. Project engineers, struc- 
tural draftsmen, process men and 
executives all turned frequently to it 
for help. As fast as new design de- 
tails were set, they were incorporated 
into the model, thus demonstrating 
visually the status of the job and in- 
dicating some of the requirements 
which later additions would have to 
meet. Piping men studied it endlessly 
for help in laying out lines and choos- 
ing advantageous support points. Job 
engineers consulted it when trying to 
foresee operating and maintenance 
difficulties. 

Construction men found in the 
model a graphic picture of the job 
awaiting them in the field and process 


men sought its silent advice when 
evaluating some of the new schemes 
and ideas that constantly originate 
in their department. Operating crews 
and customers used the model as a 
basis for their own field preparations, 
and equipment vendors found it of 
great value when visualizing the na- 
ture of problems on which their ad- 
vice had been solicited. 

If deliveries were tight, the pur- 
chasing agents came for help in select- 
ing substitute materials and items on 
which better delivery could be ob- 
tained. Even after field work was 
well under way, the model still con- 
tributed to the progress of the job. 
At several locations construction shut- 
downs were imminent due to delayed 
shipment of some essential items. In 
these cases the model often indicated 
those portions of the job which could 
be continued pending the arrival of 
the missing materials. 

In essence, the catalytic-cracker 
model greatly simplified the com- 
pany’s war program by closing the 
gap which threatened to separate the 
main office staff from the field. It 
furnished a kind of daily contact with 
the physical reality of the job; even 
within the walls of a city skyscraper. 

The successful performance report- 
ed from each of the fluid catalyst 
units as they go on stream is due to 
considerable measure to the applica- 
tion of scale models to the company’s 
wartime task. 


Consulting Chemists’ 
Directory Issued 


A 96-page booklet listing the names 
and specialties of a large number of 
American , consulting chemists and 
chemical engineers has just been is- 
sued by the Association of Consult- 
ing Chemists and Chemical Engineers, 
Inc., at 50 East Forty-first Street, New 
York 17.° The list includes brief 
resumes of members’ background, ex- 
periences and fields of endeavor, al- 
phabetical membership index, com- 
pany affiliations and geographical lo- 
cations. The directory may be ob- 
tained without charge at the above 
address. 


Glossary of Synthetic- 
Rubber Terms 


A Glossary of Terms in Synthetic 
Rubber, a booklet of eight pages, has 
been compiled by Hycar Chemical 
Co., and may be obtained by writing 
that company, 335 South Main Street, 
Akron, Ohio. The list of terms is by 
no means complete for this very new 
and rapidly expanding vocabulary 
and includes only the well-established 
trade names and the more common 
chemical terms. Inquiries may be ad- 
dressed to John A. Tallant, managerf, 
Technical Data Service. 
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General plant view—Furtural refining and solvent dewaxing units 


HE Quaker Siate Oil Refining 

Corp. recently placed in operation 
at its Emlenton, Pa., refinery a new 
lubricating oil and wax plant for the 
production of low pour point, high 
viscosity index motor, heavy duty 
and aviation oils, and for the manu- 
facture of high purity, oil free crys- 
talline and micro-crystalline waxes. 

The capacity of the clay percolation 
plant was also increased by the addi- 
tion of another clay regenerating fur- 
nace to increase the output of low 
carbon residue bright stocks and of 
light colored grades of micro-crystal- 
line waxes. 

The new plant consists of Methyl 
Ethyl Ketone-Benzol solvent dewax- 
ing and wax recrystallizing units and 
a Furfural solvent extraction unit. 

The MEK-Benzol solvent plant is 
designed to permit simultaneous de- 
waxing of raw lubricating’ oil frac- 
tions from Pennsylvania crude into 
finished low pour point oils, and re- 
crystallizing of crude waxes into fin- 
ished deoiled and fractionated waxes 
in a wide variety of melting points. 
This simultaneous operational fea- 
ture is unique and the installation of 
the Quaker State Emlenton refinery 
is the first of its kind to be so con- 
structed. 

Quaker State engineers worked 
out the design of the solvent dewax- 
ing and recrystallizing plant with 
Texaco Development Corp., which 
licenses the processes, and Foster 
Wheeler Corp. was awarded the con- 


*General superintendent of refineries, 


Quaker State Oil & Refining Corp. 
Foster Wheeler Corp. 


‘Process engineer, 
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tract for the detailed design and con- 
struction of the unit. 

The design and operation of the 
wax deoiling and recrystallizing sec- 
tions of the new plant were evolved 
from several years of laboratory re- 
search and development on improved 
methods for wax deoiling, fractional 
recrystallization and purification. The 
earlier phases of this laboratory work 
led to the construction in 1936 of an 
MEK-Benzol dewaxing plant at the 
McKean refinery of Quaker State. 
This was the first commercial appli- 
cation of Ketone-Benzol solvent de- 
waxing and deoiling in the Pennsyl- 
vania refining area. While this earlier 
plant was primarily intended for de- 
waxing and deoiling, it was also used 
for full scale recrystallization and 





EMIL E. EBNER 


F. T. MERTENS 


Emil E. Ebner, general superin- 
tendent of refineries, is a native of 
Kansas and attended University of 
Illinois, where he studied electrical 
engineering and later attended Uni- 
versity of Michigan, where he ob- 
tained his bachelor of science de- 


purification of waxes, following pro- 
cedures developed in the laboratory. 
These full scale trials in 1936 through 
1939 confirmed the laboratory work 
that the Ketone-Benzol solvent proc- 
ess could be utilized to produce close- 
ly fractionated waxes of very low oil 
content with much greater efficiency 
and precision than was possible by 
the conventional methods of sweat- 
ing, repressing or multiple-centri- 
fuging. 

The Furfural solvent extraction unit 
of the new plant follows the same 
general design as two similar units 
which were installed at the McKean 
and St. Mary’s refineries of Quaker 
State in 1938-39. Extensive research 
in the Quaker State process and en- 
gine laboratories had demonstrated 


gree in chemical engineering. He for- 
merly worked for Southwestern Bell 
Telephone Co., E. B. Badger & Sons 
Co., and White Star Refining Co. (De- 
troit), before becoming associated 
with Quaker State Oil Refining Corp.. 
where he also directs the research, 
process and engineering activities of 
the corporation. 


Frederick T. Mertens is a native 
of New Jersey and attended Cooper 
Union Institute of Technology, where 
he received a degree of bachelor of 
science in chemical engineering. He 
formerly worked with Sinclair Re- 
fining Co. and Tide Water Associated 
Oil Co. before becoming associated 
with Foster Wheeler Corp., where he 
is in charge of lubricating oil plant 
design. 
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Dewaxing unit looking north showing 


that motor and aero oils refined by 
conventional methods of distiliation 
and clay treatment still retained 
small concentrations of unstable con- 
stituents which, on exposure to ele- 
vated temperatures and aeration in 
engines, oxidized readily with forma- 
tion of sludges and varnishlike de- 
posits. Solvent extraction was found 
to be the only precise means of re- 
moving these readily oxidizable con- 
stituents to produce highly sludge and 
varnish resistant engine lubricat- 
ing oils. The success of the first two 
Furfural solvent extraction plants at 
the McKean and St. Mary’s refineries 
in accomplishing this objective led 
to the third installation at the Emlen- 
ton refinery. 


Detailed Studies Prepared 


After the basic features of the new 
plant were decided upon by the 
Quaker State engineering department, 
Foster Wheeler Corp. was requested 
to prepare numerous detailed studies 
as to the most economic design. These 
included studies of fired heaters ver- 
sus steam for the solvent recovery 
systems and of the types of drives 
most suited for the numerous pumps 
and refrigeration compressors. After 
making utilities balances on several 
types of operation, the decision was 
made to install a new high pressure 
steam generating plant with provi- 
sion for the possible future installa- 
tion of an electric power generating 
unit. Considerable study and plan- 
ning was also required on the ar- 
rangement of the new plant equip- 
ment in the available site which was 
on a quite restricted strip of land be- 
tween a hillside and the Allegheny 
River. 

While the final engineering and de- 
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foreground 


Treating tower and recovery systems for Furfural and dewaxing units 


sign work in the new plant was in 
progress, war was declared. Although 
the need for high quality heavy duty 
and aviation oils and special waxes 
was recognized, the greater imme- 
diate demand on the petroleum in- 
dustry was for 100-octane gasoline, 
toluene, and butadiene. The priority 
situation accordingly demanded that 
every effort be made to utilize sec- 
ond-hand or reconstructed equip- 
ment wherever possible. Fortunately, 
Quaker State had some time previ- 
ously purchased the solvent dewax- 
ing plant of a refinery in process of 
liquidation. After considerable study, 
it was found possible to recondition 
and utilize the major portion of this 
old plant in the new construction 
program. Considerable of the tank- 
age and miscellaneous equipment for 
the new plant was also secured by 
salvage and relocation of many items 
from other of the Quaker State re- 
fineries. This extensive program of 
salvage and conversion of existing 
equipment resulted in the saving of 
several hundred tons of critical new 
materials and equipment. 
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Referring to the simplified flow 
diagram, it will be noted that the 











= = =— : new dewaxing and recrystallization 
| z=$ me AE = wax plant comprises seven major 
= 125 ~45 Ft a sections: 
“SS | 28z | ss = 3) 1. Direct expansion ammonia chill- 
225 | 58: . wo ie ing. 
=o % - — 500 2 je 2. Double pipe scraped surface ex- 
’ ral = = changers and chillers for both the 
| ¥ | | —_—_ rd solvent dewaxing and the wax re- 


crystallizing process sections. 
3. Continuous vacuum . dewaxing 
filters. 





Pied 


[4 bed 4. Tubular exchangers and chillers 
| pe I] to chill wash solvent. 
£S 5. Flue gas generation, circulation 


and chilling. 

6. Four complete product recovery 
systems for (a) dewaxed oil, (b) slack 
wax, (c) slop wax filtrate, (d) product 
wax. 

7. Solvent water separating and re. 
covery system. 

The solvent dewaxing and wax re- 
crystallization process section is es- _ 
sentially two separate units which 
may be operated in series Or in paral- 
lel flow. Several combinations of op- 
erations may accordingly be carried 
out. Reduced wax distillate can be 
charged to the dewaxing unit to pro- 
duce a neutral oil of —10° F. pour 
point. (This dewaxed neutral is sub- 
sequently extracted in the Furfural 
refining process unit to yield a lubri- 
cating oil having a viscosity index of 
110 to 115.) The “slack wax” from the 
dewaxing operation, averaging 125° 
F. melting point and containing about 
6 per cent oil, is simultaneously 
charged to the recrystallizing unit 
‘with additional solvent where at a 
filtering temperature of 30° F. it is 
deoiled to yield crystalline wax hav- 
ing a melting point of 130°-132° F. 
A.m.p. and an A.S.T.M. oil content 
of well under 1 per cent. As an alter- 
nate operation, Pennsylvania cylin- 
der stock may be dewaxed to 0° F. 
pour point yielding a petrolatum of 
about 128° F. m.p. with about 8 per 
cent oil content. This petrolatum may 
then be recrystallized with additional 
solvent at a temperature of 60° F,, 
yielding a micro-crystalline wax of 
a high melting point and an oil con- 
tent of 0.5 per cent or less. 

The solvent dewaxing and recrys- 
tallization units are sufficiently flex- 
ible that cylinder stock can be de- 
waxed in the dewaxing unit while 
paraffin slack wax can be charged 
to the recrystallizing unit for produc- 
tion of finished crystalline waxes. 
Alternately, it is possible-to process 
neutral oil in the dewaxing unit and 
at the same time to recrystallize 
crude petrolatum to yield micro- 
crystalline type waxes. 

By selective control of solvent ra- 
tios and chilling temperatures it is 
possible to produce neutral oils hav- 
ing pour points from +25° F. to as low 
as —30° F., and viscous stocks hav- 
ing pour points from +25° F. to as 
low as —20° F. Similarly, crude par- 
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iffin waxes can be solvent fraction- 


ated to yield oil free crystalline waxes 


1aving melting points as low as 110° 
F. and as high as 140° F. Petrolatum 
‘an be recrystallized and fraction- 
ated to yield micro-crystalline type 
vaxes with melting points ranging 
from 110° F. up to 160° F. or higher. 


The solvent dewaxing unit of the - 


plant has a designed capacity of 1,000 
to 1,500 bbl. per stream day depend- 
ng upon the type of charge stock and 
he pour point to be produced. The 
wax recrystallization section has a 
lesigned capacity of 200 to 275 bbl. 
per stream day, depending upon the 
type of crude wax charge and the 
ype of product wax desired. 


Plant Operating Data 


Average plant operating data are 
hown in Table 1. 

The flow through the dewaxing 
unit is, essentially as follows: The 
charge oil is mixed with solvent, the 
atio depending upon the viscosity of 
the charge oil, and held constant by 
a ratio flow recording controller. The 
mixture is first cooled by water in a 
shell and tube exchanger and then by 
cold dewaxed oil filtrate in several 
louble pipe type exchangers. The 
partially cooled mixture passes 
through the inner pipe of the ex- 
*hangers, wherein revolving spring- 
oaded scrapers keep the surface free 
f wax accumulation thereby assur- 
ing constant high heat transfer rates. 
The charge mix is finally chilled to 
the desired filtering temperature by 
the use of direct expanding ammonia 
in additional double pipe, scraped 
surface chillers. The cold mix con- 
taining the crystallized waxes then 
passes to a gravity flow filter feed 
tank where the amount of charge ad- 
mitted to each filter is controlled by 
liquid level instruments operating 
butterfly type valves. 

The liquid oil passes through the 
filter cloth of the revolving filter 
drums and is subsequently pumped 
from the filtrate receiver through the 
previously mentioned double pipe ex- 
changers, whereby considerable re- 
frigeration is recovered, and then 
passes to a surge tank before it is 
charged to the solvent recovery 
system, 


Wax Cake Continuously Washed 


The wax cake, commonly called 
“slack wax,” collects on the surface 
of the revolving ‘drums of the vac- 
uum dewaxing filters, where it is 
continuously washed with cold sol- 
vent to displace oil held in the inter- 
stices of the wax crystals. The washed 
wax cake is continuously removed 
from the filter drums and pumped, 
by means of a reciprocating steam 
pump, through a heat exchanger 
where some refrigeration is recov- 
ered by transfer ‘to incoming wash 
solvent. The wax cake is then heated 
by exhaust steam to a completely liq- 
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TABLE 1 : 
Reduced wax Extracted and filtered 
distillate cylinder stock 

Charge oil: 

AP... gravity ras ¢. cae ae hw en ame 32.7 27.7 

ee, SE Sahat a aten we aun 152 at 100° F. 136 at 210° F. 

PN I eos nos ca he vo ROP ae Sek 90 ; 70 

OE so as CR a 430 530 
Dewaxed oil: 

Yield per cent by volume ................. 79 88 

A.PI. gravity ......... Pop amt Wee oe ah 30.4 27.2 

Ta MOUND. bis ove dalcvihvesedatenns . 195 at 100° F. 146 at 210° F. 

P.M. flash ......... aL ie He ae 435 525 

RE SIR EE EAT Ri tiga pes ee eh 0 to 15° F. 10° to 15° F. 

SR Se ie Oe ates 8 ON eg te a 3D NPA 2 TR 

oe ae eG ae a em eter geoemabc > ic ik atemege REIS 0.95 per cent 
Slack wax 

PM Se Ne es re ss ¢ wage eee 430 520 

Melting point (A.S.T.M.) ................... 126.5 129 

Per comt off gemtent 2... oo.) nd ess 6.5 8.0 








* TIME-PROVED —for over 25 years 
Columbian has been internationally famous 
as the world’s leading fabricator of bolted 
steel tanks for the oil industry. Today oil 
producers agree that Columbian Bolted 
Steel Tanks have proved to be the oustand- 
ing long-service tanks. 


* WAR-TESTED —Columbian Bolted Steel 
Tanks are today establishing an additional serv- 
ice record on the battle fronts of the world. 

For that extra measure of protection and 
greater years of service look to Columbian. 
These famous tanks are available to oil pro- 
ducers now. 


COLUMBIAN STEEL TANK CO. 
KANSAS CITY, MISSOURI 
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© Heavy rains and flooded roads during the pursuit of Rommel in Libya could 15 
not stop these “Caterpillar” Diesel Motor Graders, needed for leveling airfields. ~ 
“Toughest motor grader on earth!” . . . That’s the way contrac- 
tors and county officials have always talked about their “Caterpillar” | 
Diesel Motor Graders, That’s the way men in the armed forces talk an 
about them today. For these rugged machines have proved them- of 
selves as versatile and dependable on the battle fronts as they ever is 
did on construction and maintenance jobs at home. co 
“Caterpillar” is building them now at the greatest production, be 
rate in history. But motor graders are so vitally needed by fighting = 
men that only a small fraction of the increased output can be o 
spared for use elsewhere. And those few machines are allocated ; 
| by the War Production Board to purchasers in war-essential work. sl 
If it comes toa choice between repairing your local roads or rei 
rushing through an emergency landing field for hard-pressed Yank inj 
airmen, there can be no argument. We’ve got to win the war. : 
However, there’s a brighter side. This same huge “Caterpillar” for 
production will be available for civilian needs as soon as war and an 
government regulations permit. There’ll be no time out for retool- us 
ing. The machines you get will be war-tested — up to the minute 15 
in every detail. They'll have the same unfailing power and traction, foi 
same ease of handling, same wide range of blade positions that have - 
’ : always made “Caterpillar” Diesel Motor Graders first choice. Di 
_ = os In the meantime, many who need “Caterpillar” Diesel Motor set 
e (Upper view) A fleet of “Caterpillar” Diesel Motor Graders must wait for peace. Do your best to keep your present rie 
Graders at work on a big landing field for Allied planes equipment going. Enlist the “Fighting Four” (Inspect, Lubricate, th 
in the North African war zone. Adjust and Replace) for the duration. And if you reach the point no 
oa ; ee where you must have a new machine, talk to your “Caterpillar” do 
e (Bottom) In New Guinea, this “Caterpillar” Diesel fe : : : i 
ane wr sheep’s-foot roller and “Caterpillar” Diesel dealer. He will gladly explain how eration apply for it. 
Motor Grader build a new air strip. CATERPILLAR TRACTOR CO., PEORIA, ILLINOIS sir 
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uid state to aid in settling out in the 
surge tank any moisture that may 
have entered the filtering system. 
The slack wax mix may then be 
either charged to the recovery sys- 
tem for removal of the solvent or 
may be charged to the wax recrystal- 
lization unit for deoiling and frac- 
tionating. If the latter operation is 
followed, the wax is mixed with ad- 
ditional solvent to the desired dilu- 
tion, cooled in a shell and tube heat 


» exchanger with water, and finally 


chilled in a double pipe heat ex- 
changer to the desired filtering tem- 
perature. The filtering temperature 
varies from +25° F. to +60° F., de- 
pending upon whether the slack wax 
is of a crystalline or amorphous char- 
acter and also upon the desired final 
melting point of the product wax. 
The chilled wax mix is then processed 
through the recrystallizing unit in a 


= manner similar to that already de- 


scribed for the dewaxing unit. The 
filtrate containing the oily and unde- 
sirable low melting point portion of 
the slack wax that has passed through 
the filter cloth is used to precool 
some of the wash solvent before be- 
ing charged to the recovery section 
for removal of solvent. The product 
wax cake is heated to approximately 
150° F. with exhaust steam to liquefy 
the wax before it is run through the 
recovery system. 


Heat Economy Achieved 


The four recovery systems use live 
and exhaust steam for the removal 
of solvent. The dewaxed oil filtrate 
is preheated by solvent vapor and by 
countercurrent stripped dewaxed oil 
before being flashed at atmospheric 
pressure. In order to obtain maxi- 
mum heat economy, a system of 
double effect evaporation, as illus- 


trated on the flow diagram, is em-, 


ployed. Steam stripping is used for 
removal of final traces of the dewax- 
ing solvent. 

The other three recovery systems 
for the slack wax, the product wax 
and the oily or “slop wax” filtrate, 
use exhaust steam to evaporate off 
75-80 per cent of the solvent and then 
follow with live steam reboiling to 
remove essentially all of the remain- 
ing solvent before final steam strip- 
ping of each stream. In these three 
sections, the evaporation is all car- 
ried out at atmospheric pressure since 
the quantities of solvent handled are 
not sufficiently large to justify a 
double effect evaporating system. 
Since the flowing quantities of either 
of these three streams are relatively 
small, finned tube heaters are used, 
heated with live steam, to aid in 
maintaining satisfactory temperatures 
at the base of the stripping columns. 
The net flow of product from the 
base of the stripper is level controlled 
to storage, and pressure governors 
are used to aid in maintaining circu- 
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Dewaxed Raw 
neutral oil cylinder stock 

Charge oil: 

A.P.I. gravity 30.4 26.0 

S.S.U. viscosity 195 at 100° F. 161 at 210° F. 

Pigs TI ike g pie Pawo CUNO oe Le 430 525 
Per cent furfural applied by volume 159 160 
Treating-tower eee 

Top, Fs 235 275 

Feed tray, °F. 199 216 

Bottom, °F. 134 179 
Refined-oil yield, volume per oak 92.0 94.0 
Refined oil: 

A.PI. gravity . 32.9 273 

S.S.U. viscosity 172 at 100° F. 151 at 210° F. 

P.M. flash ...... 430 535 

Viscosity index 113 105 
Extract: 

API. gravity 78 58 

$.S.U. viscosity 85 at 210° F. 3,100 at 210° F. 
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FOR “101” OILFIELD JOBS 


hats (low! 


In the near future, LaPlant- 
Choate will announce a com- 
plete new line of cable and 
hydraulic operated dozers 
and scrapers, built exclusively 
for all sizes of “Caterpillar” 
track-type and rubber-tired 
tractors. These ‘new LaPlant- 
Choate outfits will offer im- 
provements never before 
dreamed of in the earthmov- 
ing industry—so be sure to 
see them before you buy any 
new equipment. 


Lr them fasibe, cheaper, bette 


with LAPLANT-CHOATE DOZERS 


One of the most amazing facts to come from 
this war is the ability of the bulldozer to do 
more jobs better than “any other machine in 
use. In oil field operations, for example, one 
good operator with a LaPlant-Choate dozer 
can build access roads . . . clear new sites 
... dig slush pits . . « build dikes around tanks 
... backfill pipelines ... and perform scores 
of other utility jobs at a considerable saving 
in time and manpower, For free booklet of 
“Oil Field Applications”, contact your LaPlant- 
Choate “Caterpillar” distributor, or write: 
LaPlant-Choate Manufacturing Co., Inc., 


_ Cedar Rapids, lowa. 
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“yes... wANT ANSUL 








SULFUR DIOXIDE AND 
METHYL CHLORIDE!” 


@ Many a chemist and manufac- 
turer has learned that it pays to in- 
sist on both ANSUL Sulfur Dioxide 
and ANSUL Methyl Chloride. You 
can always depend on them! 


JUST NAME YOUR PROBLEM 
Among the surprising variety of 
uses to which these ANSUL chem- 
icals are being put, you'll find 
ANSUL Methyl! Chloride serving as 
a catalyst solvent in the manufacture 
of synthetic rubber. You'll find 


ANSUL 


CHEMICAL COMPANY 


MARINETTE, WISCONSIN 


EASTERN OFFICE: PAOLA, PENNSYLVANIA 


THE ANSUL TECHNICAL STAFF 
will gladly help you solve problems . 
of handling and application. Ask us! 


*REG. U.S. PAT. OFFICE. 


TWENTY-NINE 
184 
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YEARS OF 


ANSUL Sulfur Dioxide highly valu- 
able in other petroleum processes. 
As a refining agent. A reaction sol- 
vent. A selective solvent. And many 
other applications. 


EXTREMELY DRY... 99.9+-% BY 
WEIGHT PURE 
Only simple inexpensive equipment 
is required for the efficient han- 


dling, metering and application of 
both of these ANSUL products. 







Prompt, ship- 
ment to all 
points in tank 
cars, drums and 
steel cylinders. 


KNOWING HOW 





| top of the extraction column to a 





lation of the stripper bottoms back 
through the reheaters. 

The Furfural refining unit is quite 
similar to the two units that were 
previously designed and constructed 
by Foster Wheeler for Quaker State 
in 1938-39. The main improvement 
has been in the design of the extrac- 
tion tower in order to reduce the 
quantity of furfural required to yield 
the desired quality of product. This 
new tower is the first one of its kind 
installed and is the outgrowth of a 
study undertaken by the engineers 
of Texaco Development Corp., Quaker 
State and the Foster Wheeler Corp. 


Even Distribution of Solvent 


The tower contains eight nests of 
Raschig rings, each 5 ft. in depth, 
with specially designed trays above 
each nest to assure even distribution 
of the downflowing solvent, without 
interfering with the upflowing re- 
fined oil or raffinate stream. By the 
use of two intercoolers to cool the 
descending stream of extract mix as 
desired, and regulation of the tem- 
peratures of the charge oil and treat- 
ing solvent, a very even temperature 
gradient is maintained throughout the 
tower. It is possible to vary at will 
the temperature in any part of the 
treating tower to obtain optimum re 
sults for any particular charge stock 

The untreated oil is preheated to 
the desired temperature by either hot 
furfural or exhaust steam and charged 
to the middle of the treating section 
of the extraction tower. The furfural 
at a temperature ranging from 200° 
to 300° F., depending upon the stock 
being refined, is introduced just above 
the top nest of Raschig rings. The 
furfural flows downward through the 
oil filled packing countercurrent to 
the ascending stream of charge. 

The raffinate, together with a small 
quantity of solvent, flows from the 


surge tank. The mix is pumped (con- 
trolled by a rate of flow controller) 
through a heat exchanger and diréet 
fired heater to the vacuum flash and 
stripping column wheré all traces of 
furfural are removed from the re 
fined oil. 

The extract solution, containing 
most of the furfural solvent, flows 
from the bottom of the settling set 
tion of the treating tower to a surge 
tank before being charged to the re 
covery section. Since fuel costs af 
quite high, a double effect evapora 
tion system is employed, together 














































with a final steam stripper. 
The Furfural extraction unit wes 


‘designed to charge from. 1,000 to 


of charge stock and the degree of 
traction desired. Table 2 shows 
cal results of 10-day trial runs. © 
The plant was brought on stream 
in late September and after the u 
“tuning up” period has been operat 
ing with complete satisfaction both 
as to quality of product and capacity: 


1,750 b.p.s.d. depending upon the m 
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How One Company's Whole Refining 
Capacity Was Turned to War 


es frightful picture of Germany 
overrunning European countries 
with vast armadas of war machines 
brought to the American petroleum 
industry the realization that immedi- 
ate expansion was necessary to meet 
the unprecedented demand for oil and 
oil products which America would 
need if it became involved in the war. 
Fortunately, the endless research 
which the industry carries on served 
as a tremendously important prop to 
steady it in those first uncertain days 
after Pearl Harbor. Processes for the 
manufacture of synthetic toluene and 
high-octane aviation gasoline in great 
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The Baytown, Tex., refinery 
of Humble Oil & Refining Co. 
is in the vanguard of plarits 
producing critical petroleum 
war products. Here is the 
story of the conversion. 


quantities had already been perfected, 
and synthetic rubber from petroleum 
was about to emerge from the labo- 
ratory. 

Fortunately, also, some of the lead- 
ing refiners had giant new units in 





Fractionating equipment on extraction unit of butadiene plant at Baytown, Tex. 
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the blue-print stage and were in posi- 
tion to convert many existing facili- 
ties into the new and accelerated war 
duction program. Among the com- 
panies thus favorably situated, Hum- 
ble Oil & Refining Co. is particularly 
noteworthy. 


As early as 1937, Humble added fa- 
cilities at Baytown for the increased 
production of high-quality motor gas- 
oline. A unique 200-mile pipe line was 
built to bring a commingled stock of 
natural gasoline and butane from the 
East Texas field to Baytown for frac- 
tionation and processing at the ther- 
mal-polymerization unit built at the 
same time. Today these are vital war 
facilities, since even before the war, 
the combination of these two has been 
used for aviation gasoline and has 
played an important part in Humble’s 
production of high-octane aviation 
gasoline. 


In 1937, Humble also built at Bay- 
town phenol and propane treating 
plants to increase the output of high- 
quality motor oils. Today those units 
are playing a vital role in the com- 
pany’s quantity production of aviation 
engine oils. 

In 1938, a cold-acid treating plant 
was converted into the world’s first 
commercial alkylation plant, a unit 
which even before Pearl Harbor 
placed the company in an enviable 
position in the 100-octane gasoline 
production program. 

As the war clouds darkened, Hum- 
ble signed a contract in 1940 to erect 
and operate Baytown Ordnance 
Works. This tremendously important 
plant began producing nitration-grade 
toluene 45 days before Pearl Harbor 
and for many months was the back- 
bone of America’s production of war- 
time explosives. For having produced 
toluene at double the contract rate 
for more than 2 years this plant has 
been awarded the Army-Navy E flag 
and two stars. 


. Shortly after Baytown Ordnance 
Works was completed, Humble un- 
dertook an expansion program involv- 
ing government and company funds, 
which has brought about a vast 
change in Baytown refinery’s skyline. 
Units which have been added since 
the outbreak:of the war include two 
company-owned fluid-catalytic-crack- 
ing units, company-owned superfrac- 
tionation equipment, a government- 
financed 30,000-ton-a-year butadiene 
plant, in operation since August 1943 
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QUIMBY 
PUMPS 


SCREW + ROTEX - CENTRIFUGAL - CHEMICAL 


QUIMBY PUMP COMPANY 


INCORPORATED 


Filter drums in the Baytown propane plant, 
from which high-quality engine oils flow 


and now producing at rated capacity, 
and a butyl rubber plant now nearing 
completion. 

Conversion of old units to help in- 
crease the output of aviation gaso- 
line and components, toluene and 
other war products includes recon- 
struction of a viscosity-breaking unit 
into a rerun unit for 100-octane com- 
ponents; conversion of a pipe still to 
a naphtha rerun unit for the produc- 
tion of a feed stock suitable for 
toluene processing; conversion of old 
equipment into a butane isomeriza- 
tion unit to aid in the alkylation pro- 
duction program, and remodeling of 
two old cracking units into low-pres- 
sure hydrogenation equipment. 

At the company’s Ingleside refinery 
a conversion program for production 
of butadiene was undertaken in 1943 
to bring that plant into the synthetic- 
rubber picture. Cracking coils were 
remodeled to become a manufacturing 
unit; a gas plant was transformed into 
a recovery and fractionation unit; and 
an extraction unit was constructed 
largely with second-hand material. 
All of this juggling and moderniza- 
tion of old equipment resulted in a 
plant with a capacity of 12,500 tons 
of butadiene a year, which has been 
in operation for some time. 


In many cases, Humble technolo- 
gists and mechanical craftsmen were 
harried by shortages of material and 
equipment and were forced to solve 
their problems as best they could. 
For instance, air compressors were 
made to serve where gas compressors 
were needed; pump impellers were 
trimmed to reduce the pressure for 
new’ operating conditions; and to over- 
come the lack of stainless-steel pump 
pistons, ordinary pistons have been 
converted by spraying on them a thin 
coat of stainless steel. For another 
type of service, pump plungers have 
been. coated with glass, a process 
which may become a commercial 
reality after the war. 

What the conversion and construc- 
tion program has done for Humble’s 
Baytown and Ingleside refineries can- 
not be told entirely. Suffice to say 
that in spite of the fact that the 
products coming from the two plants 
today are much more highly processed 
than were those of prewar days, the 
volume of throughput has increased 
materially, and Baytown refinery is 
in the vanguard of plants producing 
critical petroleum war products. 

While the construction and conver- 
sion program was being rushed to 
completion the technical and research 
branch has accelerated operations in 
a parallel manner. New ways to im- 
prove war products and simplify their 
production in greater quantities are 
being studied constantly in the re- 
search and test laboratories and pilot 
plants. 
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Houdry catalytic-cracking unit at Port Arthur, Tex., refinery of Gulf Oil Corp., now making base stock for aviation fuel 


Economy of Crude, Efficiency of Refining 
Processes Keynote of Postwar Industry 


by Arch L. Foster. 


ROGNOSTICATION in 1944 of the 

conditions which will obtain in the 
refining industry postwar can be 
made with confidence only if all con- 
trolling factors are known and are 
evaluated with exactness. Practically 
all these factors are known, qualita- 
tively; practically none of them are 
known quantitatively, ndr can they 
be evaluated with any of the engi- 
neer’s idea of exactness... The best 
“look-see” which can be had is to 
assume a set of conditions which may 
exist postwar, conditions which ap- 
pear to agree most closely with the 
expectable situation, from our pres- 
ent viewpoint. If this assumed set of 
conditions materializes after the war 
as predicated, then the deductions 
from them should prophesy approxi- 
mately the postwar prospects. If as- 
sumptions are in error then the re- 
sults will be correspondingly farther 
afield. 

The most controlling known fact 
now is that we are discovering less 
crude than is needed to replace our 
consumption and the steady deple- 
tion of reserves in known fields. Im- 
mediately this reverses the position 
of the refiner compared to his situa- 
tion since the early 1920’s. Since the 
period immediately following World 
War I, when crude prices rose to 
3 dollars and higher, our crude pro- 
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duction has been extravagant. Our re- 
fining economy has largely operated 
on a basis of a surplus of crude. 
Processing has been directed solely 
to the production of commercial prod- 
ucts to meet a seller’s market. 
Under a reduced crude-supply re- 
gime this situation is reversed. It be- 
comes imperative to conserve each 


Dwindling crude supplies and 
potential ultimate production is 
forcing refiners to look to yields of 
the most profitable and required 
products more than ever. Waste of 
raw material becomes less and less 
permissible. Gasoline demand esti- 
mates place our 1946 consumption 
at 650,000,000 bbl. of motor fuel; 
for 1950, 860,000,000 bbl. 

Increased price margins postwar 
will be required to permit the re- 
finer to use more costly crude, more 
expensive processes to make prod- 
ucts of the required properties. 

Catalytic cracking will show 
higher yields of salable gas oils, 
furnace oil and intermediate dis- 
tillate fractions with comparable or 
higher motor fuel yields and much 
lower heavy. low-priced residual 
fuels yields. 


gallon of crude; to produce the larg- 
est practicable quantities of the high- 
est-priced, most economical product 
which can be made. It becomes im- 
perative that as small a portion of 
that gallon as possjble be destroyed 
or degraded in making these impor- 
tant products. Recently it was men- 
tioned that, whereas in 1924 about 1 
gal. of crude was consumed from each 
42-gal. barrel in the refining process, 
now 5 to 6 gal. of the same barrel 
are destroyed in making our 45 per 
cent of motor fuel, with other less 
important products. Such a system 
cannot be tolerated under a dwindling 
crude-supply situation. Better to make 
poorer gasoline and have enough for 
our national needs, than to produce 
a premium-quality fuel and not have 
sufficient supply to go round, say 
practical executives. 
Various authorities have made esti- 
mates of the number of cars, barrels 
of gasoline and other commodities 
which will be required by the nation 
after the war and whatever the exact 
figures indicated for any given re- 
quirement, all are agreed that de- 
mands and production alike will in- 
crease. One of the most complete es- 
timates is that of C. L. Burrill as re- 
ported to the A.I.M.E. recently.’ Bur- 
rill estimates our total gasoline de- 
mand for 1946 to be 650,000,000 bbl., 
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HAVE YOU TRIED TO GET 
TIGER BRAND...LATELY? 


ws America was plunged into war, we 
were asked to put practically our entire 
wire rope production at the service of Uncle 
Sam. For good wire rope, in enormous quan- 
tities, was urgently required for military use. 

As a result, we have had to disappoint some 
of our customers. They were prompt to realize 
that it was not only a case of military necessity 
but to their ultimate advantage to stand aside 
for the time being. We are grateful for their 
cooperation. 


Although enormous tonnages of TIGER BRAND 
are still going to our fighting men and to our 
Allies, a steadily growing quantity is being 
made available for use here at home. So, when 
you need good wire rope, give us a call. The 
chances are becoming increasingly better that 
we may be able_to supply you with your old 
favorite, American T1GER Branp—today even 
a better product because of its war service. 








AMERICAN STEEL & WIRE COMPANY 


Cleveland, Chicago and New York 


COLUMBIA STEEL COMPANY 


San Francisco 


United States Steel Export Company, New York 
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for 1950, it is 862,500,000 bbl. These 
figures are based on the assumption 
that the war will be over in Europe 
in 1944, and in the East.by 19465. 
These two figures include 29,500,000 
bbl. export gasoline in 1946, and 12,- 
500,000 bbl. in 1950. 

Burrill further estimates that the 
first full year of peace will see 3% 
million cars produced, with 5,500,000 
built each year thereafter, peak pro- 
duction of cars, trucks, etc., being 
reached within 3 years after peace is 
declared. In 1944 he says nearly 24,- 
000,000 cars, 142,000 buses and 4,454,- 
000 trucks will be in service. In 1950 
these figures will jump to nearly 52,- 
000,000 cars, 5,741,000 trucks and 166,- 
000 buses. .Other estimates have been 
made which indicate that if peace is 
postponed beyond the years used in 
these studies the peaks of produc- 
tion and use will be correspondingly 
postponed, possibly for a greater de- 
lay period than will be the case if 
peace comes in Europe this year. 

Under our present system prices 
are held down arbitrarily, by dicta- 
torial fiat, fostered and excused by 
the demands of war. Under such con- 
ditions not enough inducement is of- 
fered to stimulate exploration to dis- 
cover the needed new crude. Always 
heretofore a recession in crude sup- 
plies has primed exploration to find 
adequate additional amounts and to 
give us the surfeit we have expe- 
rienced these last 20 years. However, 
if we are to expect a resumption of 


private enterprise postwar then inev- 
itably competition will ferce the 
prices of crude and therefore of re- 
fined products upward until a balance 
between them is reached. This in- 
crease in production and balance in 
cost vs. prices cannot be attained in- 
stantly. It will doubtless require 3 
to 5 years to reach such an equilib- 
rium and to uncover enough new 
crude to supply our needs. There is 
in fact no guaranty that we shall ex- 
perience even within that time the 
crude-in-plenty supply enjoyed in 
past decades. Whatever the ultimate 
development, it is the conditions ob- 
taining during that lean postwar pe- 
riod of readjustment that are of most 
concern to us now; the methods for 
meeting that situation are those 
which must be perfected first, be- 
fore that emergency arises, if possible. 


Prices Will Be Higher 


It suffices to say now, we believe, 
that prices of both crude and refined 
products will be considerably higher 
postwar than they have been during 
the last 2 decades. With a wider mar- 
gin of returns the refiner may be 
able to justify and to pay for operat- 
ing processes _and methods which 
could not be justified under prewar 
prices. Prior to the current war our 
most important product, motor fuel, 
sold at the refinery at from 4 to 6 
cents per gallon, a condition which 
continued for more than a decade 
with little variation. Thinking in 


* 


terms of these prices and of the im- 
mense sums currently invested in 
war-justified catalytic-cracking units 
makes it obvious at a glance that 
this type of process as we know it 
now is not possible for the average 
refiner meeting a highly competitive 
market. 

But what may follow if we sell 
the product at 8 cents or 10 cents 
f.o.b. the refinery? A margin: of- even 
3. cents for the refiner to cover costs, 
even though one-half or two-thirds 
of this amount goes for the higher 
crude. price will give him ample 
grounds for higher expenditures for 
refining processes and its operation, 
if the resulting products enable him 
to meet the demands of the market. 
A strong rise in prices of both crude 
and its refined products as soon as 
war-born artificial controls are re- 
moved, is clearly indicated. 

Under these conditions it may be 
certain that the adoption of these 
more modern processes of catalytic 
cracking, alkylation, isomerization, 
improved methods for lubricating-oil 
refining will be excused and justified 
by an economy of higher prices for 
all products. Heretofore gasoline was 
the major product sold for more than 
the price of the same volume of 
crude. Diesel fuels, kerosenes, furnace 
oils and possibly some other products 
sold for more than was paid for 
equivalent crude volumes, but their 
individual volume was a smaller part 
of the total. Residual fuel oil, ranging 





Left: Steel requirements per barrel of petroleum product continue to increase as the complexity of refining units increases. Here is a 

labyrinth of vessels and piping in Union Oil Co. of California’s aviation-fuel unit. Right: This naphtha polyform unit charges 2.700 bbl. - 

per day of straightrun naphtha and 100 bbl. per day of propane-butane to make approximately 2,500 bbl. per day of high-octane- 
“number polyform motor or aviation-fuel base 
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from 10 per cent to 40 per cent of the 
crude barrel, was sold at a loss. In- 
creases in gasoline and premium price 
products must come, in future, at the 
expense of the production of these 
cheap materials. It is an economy of 
waste which makes it necessary to 
sell a finished product for less than 
was paid for the raw material. 


It may well be, therefore, that the 
high price levels for crude and re- 
fined products which are expected 
postwar will enable the refiner to 
utilize these new processes along 
with the old proven methods to pro- 
duce a greater percentage of the most 
valuable petroleum materials. Our 
foremost refining technologists tell 
us that, generally speaking, the re- 
cycle stocks from catalytic cracking 
make better charge stocks for ther- 
mal cracking, and in considerable de- 
gree thermal recycle oils are cracked 
best by catalytic methods. Processes 
are in course of commercial develop- 
ment, we understand, wherein a com- 
bination of these two methods, along 
with other new and old auxiliary 
processes, will show yields of motor 
fuel and/or aviation fuel well above 
the 50 to 70 per cent maximum yields 
of other years, with a corresponding- 
ly smaller percentage of crude de- 
graded below the price of the origi- 
nal crude. 

Shortage of crude, demanding max- 
imum yields, may find a ready aide 
in such processes as alkylation and 
_isomerization. Alkylation increases 
the over-all yield from crude by uti- 
lizing the light natural-gas constit- 
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Left: Superfractionation is a large part of the operation of alkylation units, segregating both charge stocks and products. This unit of 
The Texas Co. is producing alkylate for aviation fuel. Right: Correspondingly, sizes of equipment are increasing: here is a recently 


built 33-ft. diameter vacuum tower 


uents of propane, butanes, pentanes, 
etc. Isomerization converts nonreac- 
tive normal butane and pentane to 
isomers which take part in the alkyl- 
ation reaction, further increasing the 
over-all yield per unit of crude. Ther- 
mal cracking forms large quantities 
of C;, C, and C; olefins, some retained 
in motor fuel as such, others wasted 
under prewar operations, but all of 
which may. be,converted to saturated 
hydrocarbons of higher-octane rating 
by alkylation with isoparaffins. Iso- 
mers are produced in large quantities, 
along with some olefins, in catalytic 
cracking. Combining isomerized par- 
affins from catalytic crackers with 
those from some isomerization proc- 
essing, and alkylating them with ole- 
fins from the parallel thermal crack- 
er can increase the total gasoline 
yield from 4 to 8 per cent, we are 
told. 


Rehabilitation of Refining Technology 
to Be Gradual 


It is probable, however, that the 
more widespread adoption of these 
newer processing methods will be 
comparatively gradual, the rapidity of 
the changeover being determined by 
the advantages obtained and the se- 
riousness of the need for the prod- 
ucts obtained. And it appears rea- 
sonable to assume that much of the 
pressure for revamping refining proc- 
esses will be that of increased yields, 
better economy of power and heat 
which may be had by using these 
new methods, rather than to make 
smaller yields of higher-quality ma- 





















terials. A review of probable require- 
ments in specifications is useful in 
indicating what the refiner may be 
called on to make competitively for 
the postwar customer. 


Qualities and specifications are sub- 
ject both to actual consumer demand 
as dictated by technical considera- 
tions such as antiknock requirements, 
freedom from vapor lock, easy start- 
ing, etc., in motor fuels, and to the 
sales-competition pressure as exerted 
by sales departments on the manu- 
facturing divisions of refining compa- 
nies. In general the actual level of 
these specifications is the sum of the 
specification level demanded by au- 
tomotive equipment plus the addi- 
tional quality degree demanded by 
sales-advantage considerations. The 
final answer is generally that the 
qualities of a given product such as 
motor fuel are at or near the very 
top of the bracket which may be re- 
quired by any reasonable technical 
consideration of the equipment sup- 
plied. Sales competition may be ex- 
pected to force octane numbers higher 
than good engineering requirements 
demand. In fact, in a recent discus- 
sion a prominent engineer-executive 
listed three grades of postwar gaso- 
line as to octane rating: regular, pre- 
mium, and “advertised,” the last 
being much higher in rating than the 
other two.’ Other than in agreeing 
that a gradual upswing in octane 
number of motor and aviation fuel is 
inevitable, postwar, authorities are 
not in unison on many conditions to 
be expected in that period. Brown 
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\ e are now concluding work upon our portion of 


the construction program sponsored by agencies of our 
Government for the production of high octane avia- 
tion motor fuel, and now have available every facility 


necessary to the speedy, economical and workmanlike 


construction of petroleum processing plants or units. 
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and Barnard’ say “immediately after 
the war we can expect that the aver- 
age octane-number level of motor 
gasoline may increase as much as 
three units over immediate prewar 
values.” House-brand fuels will be 
around 80 A.S.T.M., they say, with 
a premium-fuel rating of around 85 
A.S.T.M. Russell’ in discussing this 
idea states that if A.S.T.M. numbers 
be converted to road octane numbers 
we will have little spread between 
the 90-95 range he mentions and the 
80-85 range given by Brown and Bar- 
nard, the higher numerical range be- 
ing on the so-called Army method of 
test. Chayne says that engine design- 
ers can “get along” fairly well build- 
ing for fuels of up to about 85 octane 
number, then run into serious limit- 
ing troubles. Rigidity of engine parts, 
unit bearing pressures, excessive en- 
gine noises when operating under 
high compression pressures necessary 
to obtain the full efficiency of the 
fuel all limit the speed with which 
the engine maker can design for su- 
perfuels for automotive equipment. 
Customer reaction to noisy, rough- 
running high-compression engines is 
unfavorable. “I think I am safe,” 
Chayne says, “in making the state- 
ment that as of today no one knows 
how to make a 100-octane fuel engine 
that is ‘sweet’ enough to try to sell to 
a customer.” Therefore customer re- 
action will militate against too rapid 
boosting of compression pressures and 


octane number in fuels. 

Schlesman‘* opines that the car de- 
veloped within the next decade will 
make 40 miles per gallon of fuel while 
cruising at 60 miles per hour on 35 
hp. output, will operate nearer its 
maximum output at cruising speeds 
as some foreign engines do. He be- 
lieves there. .exists no reason for 
boosting octane number above 90 
(presumably A.S.T.M. Motor Method). 
He says our air transport fleet will 
number 4,000 planes immediately 
postwar and will use 75,000 bbl. of 
100-octane number fuel per day. Sig- 
nificantly Schlesman remarks, “It is 
just as practical to design the car of 
tomorrow to operate at high efficien- 
cy on fuels of zero octane number.” 

Colwell,® S.A.E. past president, says 
that no new car models will be built 
for 18 months after the war’s end. 
He believes four grades of fuei will 
be made postwar for the 1942 models 
which will be built first: aviation, 
100-octane number and up; premium, 
85-87-octane number; regular, 75-77, 
and third grade, 70. Compression ra- 
tios will go up but not above about 
8:1, economical operation will govern 
car usage; but he does not foresee the 
ultra-small, Bantam-type car such as 
has been popular in Europe. 

Chayne points out that we are ap- 
proaching via the high-octane-num- 
ber, increasing-compression - pressure 
route the limiting pressures in the 
explosion cylinder of the spark-igni- 


tion engine those pressures attained 
in the compression-ignition (diesel) 
engine. Under comparable pressures 
these two cycles will show the same 
efficiency in operation; these maxi- 
mum pressures are about 1,200 Ib. 
per sq. in. in each case. Taylor’ in 
discussing the same subject states 
that one of the most practicable 
routes for obtaining better efficiency 
in engines with greatly reduced refin- 
ing losses is by the diesel engine. 
Fuels for the diesel are producible di- 
rectly from crude by simple distilla- 
tion without the relatively heavy 
losses sustained by cracking and 
treating as in production of high oe 
tane-number gasolines, he shows. 


Arguments For and Against Octane 
Number Boost 


Numerous reasons are brought for- 
ward for and against increase in oc- 
tane numbers in motor fuels, post- 
‘war. Some of the reasons for such 
increase are: 

1. Competition will force increases, 
inevitably. 

2. Engine efficiency increase with 
boosted octane number will more than 
offset higher unit fuel costs. 


3. Large octane-number producing 


capacity already operating at the 
war’s end—catalytic cracking, alkyl- 
ation, hydrogenation—will make oc- 
tane number boosts easy and inex- 
pensive. 

4. That more efficient—higher oe- 
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Experience and sound engi- 
neering are the best founda- 
tion for steel buildings—and 
these originate with ALLIED. 


To Your Own Requirements 


ALLIED STEEL BUILDINGS Caden | 





We will completely engineer 
your special building problem 
from the analysis of your 
need to placing the last piece 
of steel. 


Fill your needs EXACTLY ... 
Request our engineering serv- 
ice. 
Low First Cost 
Low Maintenance 
Fireproof 
Nearly 100% Salvage 
Permanent or Portable 


Write for Our Catalog 
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One day, conditions are exactly right for 
processing work; materials dry quickly and 
behave as intended. The next day, everything 
goes wrong, because the weather has changed. 
Is this happening in your plant? It need not. 
The weather makers can control the humid- 
ity of air used in processing operations. 
Alorco Activated Alumina serves as the 
drying agent in many of the machines used 
in this moisture control work. It is efficient, 
drying to low dew points. It is economical, 
one charge lasting for years. Activated 
alumina’s high drying efficiency is restored 
simply by heating, an operation usually 


ALORCO 





handled automatically by the machine. 

Equally important to many processors is 
efficient, low-temperature drying of their 
materials. Here, again, Alorco Activated 
Alumina is on the job. 

Machines for drying air, gases and liquids 
are available; your engineers don’t have to 
take valuable time to design special equip- 
ment. We'll gladly advise you on the proper 
Alorco Activated Alumina for your purpose 
and refer you to builders of drying machines. 
ALUMINUM COMPANY OF AMERICA 
(Sales Agent for ALuminuMm Ore Company) 
1967 Gulf Bldg., Pittsburgh, Pennsylvania. 
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tane-number — fuels will conserve 
crude by higher power output per 
barrel of crude used. 

Arguments against octane number 
increases postwar are: 

1. Threatened crude shortage de- 
mands highest yields, which are high- 
er with thermal than with catalytic 
cracking. 

2. Losses of crude in producing 
higher octane-number fuels are too 
great, too wasteful without adequate 
return. 

3. Design of automotive equipment, 
engines, for ultra-high octane-number 
fuels offers too much difficulty with 
present “know-how” to make their 
improvement above about 87 octane 


number feasible or desirable »dy the 
customer. 


Taylor (loc. cit.) alhils out that, 
in early refining practice, about 1 
gallon of crude was consumed in thc 
simple refinery operations per barre] 
of crude processed, or about 2.4 per 
cent of the gross charge to the stills. 
As of the 1940’s the destruction 0) 
crude at the refinery he says is near- 
er 6 gallons per barrel, or about 14 
per cent. (Obviously this figure is 
average and varies widely in differ- 
ent refineries.) If this figure is cor- 
rect, then the processing of the 1,600,- 
000,000 bbl. of crude during 1944 (es- 
timated from recent weekly crude 
runs) will cost 220,000,000 bbl. of 
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FERODO FRICTION MATERIALS 
ARE NON-SCORING—AND 
HOW THEY GRIP! 



































Smooth action coupled with 
great holding power are pre- 
requisites of friction materials 
employed in the petroleum fieid. 
These essential: qualities are 
most pronounced in Ferodo 
woven Friction Linings. They 
retard firmly and smoothly and 
do not score the brake drums. 
Tough and long-lasting, Ferodo 
Friction Linings withstand the 
exceptionally heavy duty im- 
posed on drawworks brakes 
in drilling operations. Their 
A. durability thus cuts main- 
tenance costs—for renewal is 
required only after long periods 
of wear. Supplied in rolls or 
formed to drum diameter these 
quality-built friction materials 
merit your investigation where 
the question of lower operating 
costs is being considered. 



































FRICTION LININGS 








—ARGENTINE, URUGUAY and PARAGUAY: Anderson Levanti and Co., S.R.Ltda., Alsina 
1/485, Buenos Aires. CANADA: J. C. McLaren Belting Co., 620, Beaumont Street, Montreal. PERU : 
Milne and Co., S.A.Lima. U.S.A.: Ferodo and Asbestos Incorporated, New Aaa New Jersey. INDIA: 
Asbestos Cement, Ltd., Mulund, Dactbey. TRINIDAD : F. J. Miller and Co., 30, Richmond Street, Port of 


Spain. 
FACTORY REPRESENTATIVE in Chile, Peru, Bolivia, Equador and Columbia : A. Dodson, Casilla 2130, Santiago, 
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crude, an exorbitant figure it seems 
If this consumption—cracked ga 
tars, degraded fuel oil used in t 
refineries or sold as residual fuek 
is reduced by one-half, 110,000 

bbl. of crude may be saved, the am 
tagonists of rapid octane-nu 
boosts say. ‘At a gasoline yield of 
per cent, average, this saving 
supply 50,000,000 bbl. of motor 
an important addition to civilian 
tioned gasoline supplies, the refi 
assert. Further, advocates of be 
economy in crude _ utilization 
that every effort be made to incr 
the percentage of motor fuel 
available crude by cracking for ; 
imum yields of minimum permissi 
octane number fuels, supplying 
additional required octane num 
by use of maximum amounts of 


Catalytic Cracking Capacity, and 
Probable Demands 


A total of 94 units operating cate 
lytic cracking, alkylation, and allied 
processes are either in operation, @ 
to be completed sometime in 1 
according to the best available i 
mation we have. Their total capaci 
of 100 octane-number components ® 
not known. It is understood that thete 
units can produce up to about 15 per 
cent more catalytically cracked naph 
tha suitable for motor fuel than br 
can make to meet the more restricti¥ 
aviation fuel specifications: If, for the 
sake of comparisons we assume—and 
it is purely an assumption—that these 
units can produce an average of 5,00 
bbl. per day of motor-fuel compon- 
ents or that equivalent for aviation 
fuel, the total possible catalytically 
cracked naphtha now projected or ex 
pectable is somewhere around 450,00 
bbl. per day. 

Estimates of from 50,000 bbl. t 
100,000 bbl. per day of 100 octane 
number aviation fuel for purely mil- 
itary purposes, postwar, have been 
made by well-informed though hard- 
ly clairvoyant authorities. If this av- 
erage amount of aviation fuel is de 
ducted from the probable or possible 
total mentioned above there remains 
some 400,000 bbl. per day, maximum, 
of catalytic cracking capacity to apply 
to motor-fuel production. Brown ani 
Barnard estimate that the catalytic 
gasoline made in these units will rat 
10 to 12 octane numbers higher than 
the materials which that gasoline will 
replace; that thus an average of two 
to three octane numbers increase i 
ratings for average house-brand gas 
oline is made practicable. (Available 
data show 83-84 octane from nap 
thenic stocks, 80-81 for paraffinic 
stocks A.S.T.M.) It is to be under 
stood that by no means will thermal 
cracking capacity be pushed out the 
window by the so far much more 
pensive catalytic processes ex 
where the demand for “octanes” 
weighs that of higher yields of 
oline of thermal octane rating calil 
One consideration which may 
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THE GEAR 
WITH A BACKBONE 


The gears used in Farrel 
speed increasers are of the 
continuous tooth herringbone 
design —the Geor with a 
Backbone — precision gener- 
ated by the famous Sykes 
process. 

In some double helical 
geors the two helices are sep- 
arated by a center groove, 
which is necessitated by the 
inability of the machines on 
which they are made to cut 
continuous teeth. Because the 
entire face width of a 
Farrel-Sykes gear is put to 
work, extra strength and high 
load-carrying capacity are. 
provided in small space. 
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Farrel Type SI Units were the first to 

be developed in a standard series for pipe 
line pumping service. That was fourteen years ago, 
and all of the original units installed at that time are 
still in operation, performing as well as on the day they were 
put into service. : 


The present line consists of forty-seven sizes, with speed 
ratios ranging from 1:1 to~12:1. If higher ratios are required, 
units using two sets of gears can be supplied with a ratio 
range from 12:1 to. 40:1. 


Before you specify gear units, look into the many advan- 
tageous features of the Farrel design. Write for a copy of 
bulletin SI-438. 


FARREL-BIRMINGHAM COMPANY, INC., ANSONIA, CONN., BUFFALO, N. Y. 
Planis: Ansonia and Derby, Conn., Buffalo, N. Y. 
Sales Offices: Ansonia, Buftalo, New York, Pittsburgh, Akron, Los Angeles 


OL FIELD REPRESENTATIVES 


Hercules-Lupfer Engine Sales Co., 124 N. Boston St., Tulsa, Okla. 
Lynn Elliott Company, 322 M & M Building, Houston 2, Texas 
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NY AIR EXPRESS shipment that’s packaged, labeled and ready to go 
A ...SHOULD Go! Don’t let it srr! Call arr Express right away...instead 
of waiting for “routine” afternoon pick-ups. Your shipment thus avoids 

end-of-the-day congestion when Airline traffic is at its peak. That’s 

the secret of getting fastest delivery! sip WHEN READY! 


And to cut costs— AIR EXPRESS shipments should be packed 
compactly but securely, to obtain the best ratio of size 
to weight. 


A Money-Saving, 
High-Speed Tool For 
Every Business 


As a result of increased efficiency developed to meet wartime demands, rates 
have recently been reduced. Shippers nationwide are now saving an average 
of more than 10% on Air Express charges. And Air Express schedules are based 
on “hours” ,not days and weeks— with 3-mile-a-minute service direct to hundreds 
of U.S. cities and scores of foreign countries. 


WRITE TODAY for “Vision Unlimited” —an informative booklet that will 
stimulate the thinking of every executive. Dept. PR-4, Railway Express Agency, 
230 Park Avenue, New York 17, N. Y. 


Phone RAILWAY EXPRESS AGENCY, AIR EXPRESS DIVISION 
Representing the AIRLINES of the United States 





tate building of new catalytic-crack.. 
ing capacity or transfer of existing 
units from one locality to another ig 
that of octane-rating competiton cou. 
pled with the fact that this — 
capacity is concentrated in a few 
areas, not generally distributed to 
serve all refiners during normal 
times. For example, 40 per cent of 
our total aviation-fuel capacity ig 
concentrated in the Gulf Coast area 
The northern Midwest area and the 
Middle Atlantic states area account 
for probably 40 per cent more, leay- 
ing only about 20 per cent or there 
abouts distributed through the re 
mainder of the country, a large por 
tion of it on the Pacific Coast. 

Thus, if we assume that our preg 
ent catalytic-cracking capacity is ade 
quate to supply the added octane 
numbers which competition and tech: 
nical progress may require in the 
postwar economy, this capacity is not 
equitably or economically distributed 
geographically. Much of our inland 
gasoline-producing capacity is not 
near enough to catalytic-cracking ca- 
pacity to enable refiners to blend 
high-octane catalytic gasoline with 
their own production economically, 
even though they may be able to buy 
this blending material from a com- 
petitor refiner. Therefore it may be 
that competition alone may force the 
refiner now without catalytic capacity 
to build such even if it provides the 
country with excess catalytic-crack- 
ing facilities. 

With yields of 60-75 per cent from 
thermal cracking, and of 35-60 per 
cent from catalytic processes—so far 
as data are available now—the re 
finer operating thermal crackers will 
have plenty of outlet for his obvious- 
ly cheaper 70-75 octane - number 
house-brand motor fuel. Catalytically 
cracked fuel offers somewhat less dif- 
ficulty in some of its chemical treat 
ing requirements than does thermally 
cracked naphtha, thus is expected to 
cost less on that score. This is prob 
ably the only item of cost which 
is less than for catalytic than for 
thermal operations. 

However, in yields other than gas 
oline the catalytic cracker has some 
advantages. A typical comparative 
yield balance* is shown as follows 
operating on the same gas oil in each 
case: 

Catalytic Therm 
cracking crack 
per cent per cen 
Motor gasoline . 45.0 32.0 
No. 2 heating oil ... 40.0 25.0 


Fuel oil (residual) rae 38.0 
*Private communication. 


It is understood that with these yielé 
the catalytic cycle stock can be “t® 
worked” to give about 80 per cen 
heating oil and 20 per cent distilla® 
fuel blending stock (diesel, etc.), B 
sulting in the over-all yields 
shown. 

On the basis of a charge capaci 
of 1,000,000 bbi. of gas oil per day 
the U.S.A., the total yields from t 
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Liquid shows black—empty 
space shows white. Preferred 





wherever liquid level must be ; 

easily and positively visible Hl 
- and when liquids are under j 

high pressure or at high tem- j 
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ALL PENBERTHY GAGES 
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Water shows black—steam shows 
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alloy temperature-resisting steel, 
extra heavy throughout. Stainless 
‘steel trimmed. Tubular glass type 
} gages also available in various 
: other metals suitable for practicelly 
| all conditions. 


PENBERTHY INJECTOR CC. 


DETROIT, MICHIGAN 





4 
white. U-bolt construction is 
strongest and simplest to service, 
Glass replaced by simply remov-| 





ing nuts on face of gage . . . un- : 
necessary to work between gage \ 
and boiler. 
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two types of cracking processes are 
quoted as follows*: 


Catalytic Thermal 

bbl./day  bbl./day 

Motor gasoline 450,000 250,000 
Heating oil— 

Cycle stock 400,000 200,000 

Virgin .... Se 200,000 

Fuel oil (residual) 100,000 300,000 


Under such a yield arrangement the 
advantage of total sales income 
makes the balance importantly in fa- 
vor of the catalytic operation, with- 
out considering comparative invest- 
ment and operating costs. 


Postwar Diesel Fuels 


Considerable concern has been ex- 
pressed especially by diesel-engine 
operators, as to what effect these new 
war-developed processes may have on 
diesel fuels. Data available* indicate 
that catalytic recycle gas oil varies 
somewhat in combustion - ignition 
qualities. Passage through a catalytic- 
cracking unit reduces the cetane num- 
ber of such products by varying de- 
grees, dependent on both the details 
of the process and the nature of the 
raw charge stock. Analogous to ther- 
mal operations, the more naphthenic 
types of charge stocks (gas oils) yield 
higher octane-number gasolines. Con- 
sequently the tendency under a more 
rigid economy program will be to 
crack, catalytically oor thermally, 
those more naphthenic gas oils and to 
release the paraffinic materials for 
other purposes such as diesel fuels 
for locomotive, automotive and sim- 
ilar uses. The approximafe cetane 
numbers of different recyéle stocks 
from catalytic processes charging dif- 
ferent types of gas oil are shown 
below: 


Gravity, °A.P.I. 

A.S.T.M. dist. end point °F. 
Aniline point, °F ... ; 
Cetane number (est.) 


Changing Trends in Equipment 


Equipmentwise, the changes which 
may be expected, dealing with cat- 
alytic processes, are in the direction 
of cheaper alloys and lighter weights 
on a piece-for-piece basis. In heaters 
and heater coils for catalytic-crack- 
ing units plain carbon steel may be 
used instead of 2 per cent chrome 
and a larger percentage of silicon, as 
is used now in installations processing 
relatively noncorrosive crudes, or in- 
stead of 4-6 chrome-% molybdenum 
as is used in very severe operations 
on nearly sweet crude, or even in 
place of 18-8 chrome-nickel or stain- 
less (11-13 per cent Cr) steel tubes 
and return bends. These alloys cost 
from 2% to some 10 times as much 
as plain carbon steel. With the sim- 
plest generally used alloy therefore, 
the heater coil cost is reduced by 50 
per cent. Since these coils represent 
about one-third of the total heater 
cost, the total cost may be reduced 
as much as one-sixth, or, say, 15 per 

*Private communication. 


cent. Some estimates state that as 
much as 30 per cent saving may be 
effected in catalytic-cracking units 
for the same type and sizes of equip- 
ment, because of the milder operat- 
ing conditions. This situation changes 
when we consider the huge cubical 
capacity of much of the equipment 
now used for catalytic units, and it 
appears safer to estimate that over- 
all costs per unit of product capacity 
may be increased by as much as 20 
to 60 per cent. 

Charge and auxiliary pumps for 
cracking or alkylation units will 


doubtless increase as to effective 
throughput capacity, but will be 
lighter, cheaper. A charge pump 


for a catalyst unit may operate at 
40-50 lb. discharge pressure whereas 
a hot-oil charge pump for a thermal 
cracker may operate at 1,200 Ib. dis- 
charge or higher, with oil at 750° F. 
or even higher. 

Increase in operating costs and in 
exacting demands of the catalytic 
cracker is in operating and in prod- 
uct quality control, and in catalyst 
regeneration. The operation of auto- 
matic valves and such controls in- 
troduces complicated systems of auto- 
matic equipment, such as the involved 
system used with the Houdry proc- 
ess for systematizing flow through 
the reaction chambers. Operation of 
large “butterfly” and gate valves, 
has forced adoption of more power- 
ful units for their automatic function- 
ing.’ 

In summation, postwar refining— 

Will utilize catalytic cracking to the 
extent required mainly by compe- 


tition in octane ratings for motor 
fuels, will probably supply most or 
E. Texas W.Texas W. Texas Coastal- 
wide cut wide cut heavy wide cut 

30.0 21.7 2.27 22.0 

572 605 605 563 

144 129 124 96 

47 34 37 30 


all base stocks for aviation fuels; 

Will boost octane numbers slowly 
and gradually, with no abrupt jumps 
because of the slowness of advances 
in engine design and the stern -rule 
of economics during the reconstruc- 
tion period; 

Will require lighter equipment per 
unit, cheaper alloy metals for cataly- 
sis than for thermal cracking, with 
probably higher alloys to offset ero- 
sion or corrosion; 

Will utilize, along with the auto 
motive and transportation industries, 
the diesel engine for better economy 
in operation. 
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Liquid Hydrocarbon 


Treating With 


Aqueous 


Amine Solutions 


by J. D. 


casement consumption of petro- 
leum products coupled with deple- 
tion of much of the country’s sweet- 
crude reserves is making necessary 
the increased utilization of sour 
crudes. In many of the newer proc- 
esses for the production of high-oc- 
tane gasoline, light liquid hydrocar- 
bon feeds are employed. These two 
facts combine to stimulate interest in 
the removal of hydrogen sulfide in 
the liquid phase. 

It is generally recognized that hy- 
drogen sulfide must be removed from 
alkylation and polymerization feeds 
to prevent decreased catalyst life, re- 
duce corrosion of refinery equipment, 
and to eliminate the necessity of cost- 
ly after-treatments which sometimes 
are the cause of impaired product 
quality. Hydrogen-sulfide removal, in 
the liquid phase, also is often ad- 


*The Girdler Corp 
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Fig. 1: Simplified tlow diagram of liquid hydrocarbon treating process using aqueous amine solutions 


Gordon * 


vantageous in the preparation of pro- 
pane and butane cuts for sale as fuel. 


Mutual Solubilities Low 


Where hydrogen sulfide may be re- 
moved at suitable pressures and tem- 
peratures in the gas phase, the Gir- 
botol process, employing solutions of 
ethanolamines, has been widely ac- 
cepted as a most efficient and eco- 
nomical method. Several years ago 
increasing interest in liquid phase 


treatment logically led to an ‘investi 


gation of the possibility of employing 
the principle of this process for liquid 
treatment. Experimental work proved 
that some of the amines are only 
slightly soluble in petroleum hydro- 
carbons. Further, the fact that hy- 
drocarbons have a negligible solubil- 
ity in aqueous amine solutions was 
established. Both of these important 
experimental conclusions have been 


ACID GAS 
COOLER 


LEAN SOLUTION 












borne out in commercial plant oper- 
ation. Where the presence of a small 
amount of amine in the hydrocarbon 
has presented a problem, this has 
been solved by incorporating facili- 
ties for water washing the hydro- 
carbon after amine treatment. Where 
a caustic wash for the removal of 
mercaptans normally follows the 
amine treatment, the same purpose 
is accomplished. 

Determination of distribution ratios 
of hydrogen sulfide between hydro- 
carbons and amine solutions followed 
by semiplant operations proved that 
the principles of the Girbotol process, 
formerly employed only for gas puri- 
fication, were equally efficient and 
economical for the purification of 
liquids. Several commercial plant 
operations have also confirmed this 
conclusion. 

Fig. 1 is a simplified flow diagram 
of a liquid hydrocarbon treating plant. 
The process flow and equipment are 
similar in gas and liquid treating ex- 
cept that in liquid treating facilities 
are added to provide settling time 
for the separation of any entrained 
amine solution from the purified hy- 
drocarbon and for the separation of 
any entrained hydrocarbon from the 
rich amine solution. 


Combination With Caustic Wash 


Towers packed with stoneware 
Raschig rings have been found most 
suitable for contacting solution and 
hydrocarbon. The solution is main- 
tained as the continuous phase in the 
contactor. 

In most installations heat for re- 
generation of the solution is provided 
by a closed reboiler in or adjacent 
to the base of the reactivator, with 
steam or hot oil as 
the heating me- 
dium. A recent im- 
provement has been 
patented, however, 
for use in _ those 
installations where 
hydrogen sulfide 
removal is followed 
by a similar re- 
generative cycle 
for mercaptan re- 
moval employing 
caustic soda or the 
equivalent as the 
absorbent for the 
mercaptans. In such 
a combination 
plant, the overhead 
steam from. the 
mercaptan plant re- 
activator may be 
used as direct strip- 
ping steam in the 
Girbotol reactiva- 
tor, thus reducing 
the quantity @ 
steam and cooling 
water required for 
the combination 
plant. 
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hatever your process: Cracking, T.C.C., Fluid-Cat, Polyform, 
UW Reforming—we engineer the right type of fitting for you. 


1 Key Fittings are the fruit of years of pioneering and field service. 
2 Key Fittings are meticulously engineered and “tailor-made”. 


3 All materials are processed under the most accurate control— 
all parts manufactured with great precision and care and 
thoroughly inspected at each step. 


4 All parts and assemblies conform to high quality specifications. 


5 All fittings are hydrostatically tested. 


After manufacturing and delivery — The results: Longer span-of-life for 

our work for you has just begun. We Key Fittings, minimum maintenance a 
“live” with our fittings until retirement: costs, less down time at shut-down 

we offer supervision on installation — periods, complete satisfaction in 

maintenance assistance — even recon- operation — wear — service — es 
dition fittings after years of service. dollars and cents. a] 


Ask for our bulletin service. 


We are: Engineers * Machinists « Fabricators 
Steel Founders « Heat Treaters 
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Reforming and Polymerization Are 


Major Tools for Postwar Refining 


by BR. P. Mase* 


Refiners who have no catalytic- 
cracking equipment can yet do sev- 
eral things to improve their own 
operations, some of which must 
wait the winning of the war and 
the availability of equipment: 
(1) Fractionate out propane and re- 
place it with butanes, in motor 
fuels. (2) Reform either the whole 
straightrun gasoline fraction or a 
selected low-octane heavy naph- 
tha: polymerize the light olefinic 
gases so formed to return most of 
the loss to motor fuel to improve 
octane number and yield. (3) Use 
better fractionation. (4) Desulfurize 
to make higher octane number with 
the same amount of TEL, or the 
same octane number with smaller 
amounts of TEL. Other suggestions 
are included in this practical 
presentation of what the refiner can 
do to improve his interwar and 
postwar operations. 


EFORE we can seriously consider 
refinery equipment and opera- 
tions for postwar motor-fuel manu- 
facture, we must form as definite 
opinions as possible concerning quan- 
tities and specifications of motor fuels 
that will be required. We, along with 
many others, believe the postwar mo- 
tor-fuel demand will start at a point 
only slightly below prewar demand. 
The buildup from this point depends 
much on economic conditions. We 
would not care to predict beyond the 
statement that there will be a year-to- 
year increase similar to prewar in- 
creases, the rate depending on eco- 
nomic conditions at the time. 

Since refining capacity has been in- 
creased during the war while motor- 
fuel market demand is expected to 
start at a little less than the level 
prior to the war, it is apparent that 
not all refiners will be able to market 
their total possible production of mo- 
tor fuels. It is advisable that refiners 
who want to keep apace, do what they 
can at the earliest possible time to 
meet motor-fuel market demands that 
will prevail during the postwar 
period. 

*Engineering and construction division, 
Jones & Laughlin Supply Co. 
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and M. C. Turner* 


Polymerization is a two-edged tool for the refiner without catalytic- 
cracking capacity; he improves octane number and increases gasoline 
yield, offsetting most of the reforming and cracking volume losses 


Postwar specifications, particularly 
octane requirements, are a matter of 
conjecture, but there are certain indi- 
cations and trends apparent that can 
be used to predict broadly future mo- 
tor-fuel specifications. 

It can be said safely that third- 
grade motor fuel will face a declining 
market. Premium grades will doubt- 
lessly be in demand and will enjoy 
a considerable but limited use be- 
cause of price differential. House- 
brand or middle-grade gasoline will 
enjoy the broadest demand, as it has 
in the past. It is particularly the oc- 
tane number of middle-grade or 
house-brand gasoline that we are con- 
sidering in the following discussion. 


Facts Affecting Octane Number 


Facts principally affecting octane 
number of house-brand gasoline may 
be set forth briefly as follows: Those 
tending toward increased octane num- 
ber will be mentioned first. 

(a) Many refineries at the close of 
the war will be equipped with cat- 
alytic-cracking units, alkylation plants 
and the like. They will make the most 
capital possible out of their favorable 


situation by marketing and highly ad- 
vertising high-octane house-brand 
gasoline. 

(b) Automotive design will trend 
toward smaller, higher-compression 
motors in order to effect greater econ- 
omy of fuel consumption. 

In relation to this latter statement, 
there is an economic balance to take 
into account. Higher-octane motor 
fuels will cost more per gallon for 
reasons that are obvious. The use of 
higher-octane fuel will increase mo- 
tor-car-engine efficiency but not nec- 
essarily in direct ratio to, or, in excess 
of direct ratio to the increased cost 
of these higher-octane motor fuels. 
Some value not yet established will 
mark the point where increasing cost 
per gallon will cross the line of in- 
creasing efficiency. 

Reasons which tend to hold back 
too rapid increase of octane number 
are as follows: 

(a) There are at present between 
27 and 28 million passenger cars, 
trucks and buses in operation, nearly 
all of which were manufactured dur- 
ing the prewar period, and which 
were designed to -urn 70 or lower 
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vctane gasoline. These cars cannot 
benefit appreciably from the use of 
higher-octane gasoline. Its use would 
be to their disadvantage since the 
cost would be higher and no corre- 
sponding benefit would accrue. 

(b) We are told by leaders of the 
automotive industry that automotive 
design immediately after the war will 
not be appreciably different from that 
immediately preceding the war. How- 
ever, it is reasonable to assume that 
normal development of higher-com- 
pression, more-efficient engines will 
be rather rapid since this develop- 
ment has been given a tremendous 
impetus by wartime airplane develop- 
ment. Even so, it is impossible to 
replace more than 20 or 25 per cent 
of existing cars, trucks, and buses in 
any one year. The demand for higher- 
octane gasoline for the new cars will 
be tempered by the still existing de- 
mand for prewar gasoline for prewar 
cars. 

With this in mind, it is well to take 
a look at the required equipment for 
postwar refining. Nothing herein is 
to be construed as a statement that 
catalytic cracking, for instance, will 
not be used in the postwar period. 
We believe it will be and prominent- 
ly so. What we are pointing out is 
that many other improvements of 
lesser cost and magnitude can be 
made to keep the average refiner rea- 
sonably in step with immediate post- 
war octane requirements. Some of 
these are simple things that should 


have been done long ago. Typical 
improvements are mentioned as fol- 
lows in the full knowledge that many 
refiners have already made these 
improvements. 

(a) Some refiners are operating 
without adequate stabilizing equip- 
ment for their motor fuels with the 
result that from a fractional per- 
centage up to 2 per cent of propane 
is present in their gasolines. If sta- 
bilizing equipment were installed to 
remove this propane and substitute 
for it, an average mixture of iso and 
normal butanes, an octane increase 
of approximately 0.6 point could be 
anticipated for each per cent of pro- 
pane that is replaced by mixed bu- 
tanes. A volume increase of motor 
fuel of approximately 2% per cent 
would also result from each volume 
of propane that is displaced by bu- 
tanes. 

(b) Many refiners have inadequate 
or obsolete type vapor-recovery equip- 
ment. Butanes are lost to fuel which 
should be used in motor fuels either 
instead of propane, as per preceding 
paragraph, or instead of purchased 
casinghead gasoline. In extreme cases, 
pentane and heavier hydrocarbons are 
being lost with treated gas from va- 
por-recovery equipment. Such losses 
not only reduce the total volume of 
motor fuel from a given amount of 
crude, but reduce octane number of 
resulting motor fuel because isopen- 
tane in particular is one of the best 
antiknock hydrocarbons. For each per 


cent of gasoline (as pentane and 
heavier) that is lost through ineffi- 
cient vapor-recovery equipment, a 
loss of approximately 0.2 point of oc- 
tane number is probable. 

(c) Many refineries do not have 
adequate reforming facilities. Reform- 
ing is in bad stead in many quarters 
because losses from the operation are 
considered excessive. These losses can 
be materially reduced by installation 
of nonselective polymerization equip- 
ment. 

(d) Polymerization units should be 
considered if not already installed. 
There is also a place for alkylation, 
but we do not believe it will displace 
polymerization for motor-fuel produc- 
tion. Alkylation is ideal for high-oc- 
tane aviation-gasoline production, but 
for motor-fuel manufacture nonselec- 
tive polymerization will be found eco- 
nomically advantageous. 

By the use of polymerization, a con- 
siderable part of the losses encoun- 
tered in reforming can be recovered 
and returned as 80-octane gasoline for 
blending with motor fuels. 

By the combined reforming and 
polymerization setup, either the heav- 
iest third of straightrun gasoline in 
the form of naphtha, or alternately, 
the whole straightrun gasoline can 
be reformed and brought into an oc- 
tane bracket sufficiently high so that 
it can probably be used in its entire- 
ty in postwar motor fuels. 

(e) Thermal-cracking operations can 
well. be studied and improved in or- 





Left: The polyforming process operates on vapors and liquids produced in the conventional refinery and can do much to improve 
motor-fuel output. Right: Fractionation and the segregation of crude components as desired will do a great deal to improve maximum 
yields of the most expensive products in the postwar refinery 
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B-H Koldboard makes the ideal low-temperature insulation. 
It has exceptionally low conductivity and is effective at tem- 
peratures from —150° to 300° F. It is made from 100% 
chemically stable black, rockwool fibres, felted and bonded 
together to form flat, semi-rigid blocks. 


Koldboard will not support combustion and it resists the 
infiltration of moisture. conceded to be the greatest contribu- 
tory cause of low-temperature insulation failure. It will not 
disintegrate, decay, or break down structurally under severe 
service conditions. Send for sample and catalog. Baldwin-Hill 
Co., 561 Klagg Ave., Trenton 2, New Jersey. Plants in Tren- 
ton, N. J., Kalamazoo, Mich., and Huntington, Ind. 


-Baldwin-Hill 
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der to increase octane number of 
cracked motor fuels. As a starting 
point in this, we suggest the follow- 
ing: 

1. Furnace feed stocks should be 
reasonably sharply fractionated into 
two or three cuts so that optimum 
temperature, pressure, and time can 
be applied to each cut in its respec- 
tive coil. 


2. As severe cracking conditions as 
reasonably possible should be applied 
to all cuts. Gas-measurement means 
should be used as spot indication of 
severity of cracking. 

3. A longer period systematic check 
should be worked out and applied to 
show economic value of increased 
clear octane and lead susceptibility 
against increasing “gas and loss.” This 
of course becomes a serious problem 
when charging stocks are changed 
frequently. 

(f) Sulfur-removel systems for mo- 
tor-fuel treating should be considered. 
Plumbite and similar treating systems 
have been useful in meeting techni- 
cal specifications for sweet gasoline, 
but they do not remove or destroy the 
sulfur compounds that lower lead sus- 
ceptibility. Several sulfur or mercap- 
tan removal processes are available 
which remove all or certain sulfur 
compounds so that higher octane can 
be produced with the same amount of 
lead, or conversely, the same octane 
gasoline can be produced with less 
lead. There is available to the indus- 
try at the present time a considerable 


, volume of data covering the effects 


of the several sulfur compounds that 
occur in motor fuels, on clear octane 
and leaded ‘octane numbers of 
straightrun, cracked, polymer, natural, 
and aviation gasolines. The total sul- 
fur content, but more the particular 
sulfur compounds that are present af- 
fect the lead susceptibility. Each gaso- 
line under consideration should be 
given a laboratory investigation be- 
fore conclusions concerning sulfur 
removal are reached. In general, we 
may say that straightrun motor fuels 
from medium and sour crudes show 
a clear ectane improvement from cat- 
alytic desulfurization of from 1 to 2 
points. With 3 cc. of lead, the octane 
improvement is commonly from 5 to 
8 points greater than when leaded 
before desulfurization. 

Thermally cracked gasoline from 
medium or sour crudes commonly 
show clear octane improvement of 
from 0 to 1 points on mercaptan re- 
moval. With 3 cc. of lead the improve- 
ment ranges from 2 to 5 points high- 
er than when leaded before mercap- 
tan removal. Polymer gasolines react 
somewhat similar to thermally cracked 
gasolines while absorption gasolines 
show results rather similar’ to 
straightrun. Aviation blends show oc- 
tane improvement within the above 
ranges, depending on sulfur content 
and combustion of the several com- 
ponents. 
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Properties of Typical Products Refined 


By Houdry Cracking Process 


by E. A. Smith* and R. E. Bland*« 


4 hagers attached tables present inspec- 
tion data on typical products pre- 

pared by the Houdry (fixed-bed cat- 
alytic) cracking process (employing 
an extraneous heat-exchange medium) 
when charging a variety of charging 
stocks covering the naphthenic, mixed 
base, and paraffinic types. 

Table 1—Typical motor gasolines. 

Table 2—Typical aviation gasolines. 

Table 3—Typical catalytic gas oils 
and furnace oil cuts. 

Table 4—Effect of cracking severity 
on diesel index of catalytic gas oils. 





Generally speaking, naphthenic- 
type oils are superior catalytic charge 
stocks for producing aviation and mo- 
tor gasolines, whereas the paraffinic 
oils yield better grades of catalytic 
diesel fuels if judged by their cetane 
numbers. Actually, it is possible to 
control the yields and quality of prod- 
ucts from any given charge stock 
over wide limits by adjusting the 
operating conditions. This flexibility, 
inherent in catalytic cracking, makes 
it extremely attractive to the refiner 
because it offers a process by which 
he can control the quality of products 
and their yields so that changing mar- 
ket demands can be met readily 
whether it be for motor gasoline, avia- 
*Catalytic Development Corp. 
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Refiners need a great amount of 
data regarding the properties and 
characteristics of products from cat- 
alytic cracking and other ultra- 
new processes, in order to under- 
stand better what may be done 
with these processes postwar. This 
article gives careful details of the 
properties of gasoline, recycle stock 
and furnace and diesel fuels as 
prepared from various stocks in 
Houdry cracking units. 





















eee eS ae eee aes 


econ see a8 mune 


TR Br. 





tion. gasoline, diesel fuels, fuel oils, 
light products, etc. It also provides 
a means for compensating for differ- 
ences in charging stocks. 


Typical Motor Gasolines 


Shown in Table 1 are inspections 
of catalytic motor gasolines produced 
from light and heavy gas oils ranging 
in type from the highly naphthenic 
Mirando gas oil (“K” value = 11.05, 
aniline point 126° F.) to the paraf- 
finic Oklahoma City gas oil (K, 11.95; 
aniline point, 172° F.), and Mid-Con- 
tinent gas oil (K, 11.9; aniline point, 
179° F.). It will be seen that the C.F.R. 
motor method octanes on gasolines 
from light gas oils vary between 77-80 
clear, and’ between 88-89 with 3 ce. 
TEL. Usually the octane numbers are 
about one unit higher from heavier 


Lett: Standard Oil Co. of California's Houdry 
catalytic-cracking plant which began turning 
out 100-octane aviation gasoline in Septem- 
ber 1942. At the left in th: picture is the 
waste-heat recovery steam boiler with the 
salt-storage drum in the center foreground 
and the catalyst cases in the background to 
right. Below: Socony-Vacuum Oil Co., Inc.'s, 
Houdry catalytic unit at Trenton, Mich. 





























Simeuicirry OF DESIGN and proven reliability of open 
tion dictated the choice of Amemican flow meters for this forem 
aviation gasoline plant. They are our standard orifice meters, reme 
pressure recorders and flow controllers. 

Many thousands of these same meters are in operation in refinerid 
around the giobe . . . including South America, where simplicity a 
ease of adjustment and maintenance are of critical importance. 

They have only one moving part between the mercury surfa 
and the chart record. 

Quick cleaning is effected without interfering with adjustmen 
and adjustments are made without interfering with any of the f 
working parts. 

With each increase in emphasis upon instrument control a 
smaller crews of experienced personnel in refinery processes, fl 
Amenican principles of design assume greater importance. 


We shall be glad to send you engineering data describing the 





in detail. 
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Type operation 


TABLE 1—TYPICAL HOUDRY CRACKED MOTOR GASOLINES FROM VARIOUS CHARGING STOCKS 





Crude source 


boiling range East Texas light East Texas heavy 42.6 per cent crude 29.0-57.6% crude 
gas oil 
Putin 


cat. chg. gas oil 





Cracking—Single pass + 
Grade B.coastal Okla.City crude Mid-Continent Mid-Continent Mirando crude 
37.8° A.P.I. 30.7° A.P.I. 24.3° A.P.I. 
light gas oil light gas gas oil light gas oil heavy gas oil gas oil 














Fresh Untreated Fresh Untreated Fresh Untreated “Fresh Untreated Fresh Teisented ‘Fresh Untreated ‘Fresh Untreated 





cat. cracked cat. cracked cat. cracked cat. cracked cat. cracked cat. cracked cat. cracked 
charge gasoline charge gasoline charge gasoline charge gasoline charge gasoline charge gasoline charge gasoline 
Gravity, °A.P.I. 36.3 63.4 29.1 64.8 30.9 *60.4 37.1 61.0 37.8 62.3 30.7 nr 243 52.8 
LBP. 440 78 80 424 95 423 92 416 80 440 Stab. 408 10? 
10 484 116 sata 123 486 132 473 121 498 124 528 motor 464 133 
30 510 167 (t) 179 520 187 509 169 522 172 592 gasoline 513 203 
50 534 232 234 550 238 543 237 536 * 227 665 10-Ib. R.V.P. 552 273 
90 640 384 373 680 350 638 365 586 346 888 410° F. 729 368 
End point 724 405 398 734 413 688 405 656 385 990 endpoint. 758 395 
Sulfur 0.18 0.16 0.01 eg ey 0.22 0.01 0.41 0.03 er ys, 
Aniline point 165 151 : 172 104 179 180 a: 126 80 
Watson & Nel- 
son “K” 11.8 11.55 11.95 11.9 11.9 11.05 
R.V.P. 12.6 9.2 9.3 11.6 ae 10 9.6 
Octanes: 
C.F.R.-M clear 79.9 79.1 80.5 T74 78.2 79.1 80.9 
+1 cc. TEL 85.7 82.3 in 84.4 fe S% 82.3 85.0 
+3 cc. TEL 89.4 85.4 90.2 87.5 88.6 85.6 88.0 
C.F.R.-R clear 83.9 89.7 91.8 
+1 cc. TEL 91.1 93.2 95.9 
+3 cc. TEL 04.4 96.7 978 
Color 30 19 30 18 
Gum, A.S.T.M. 1 1 0 
Cu dish 3 8 1 7 
Ox bomb Ind. 
hrs. 10+ 10+ 1+ 





*Stab. gravity. 


gas oils, but the lead susceptibilities 
are slightly less giving 85-86 with 3 
ec. TEL. 

The C.F.R. research octanes fall 
within the range 84-92 (without lead) 
and 94-98 (+3 cc. TEL) depending on 
the type and boiling range of the 
charge. 

All of these motor gasolines are 
untreated single-pass products. Gaso- 
lines from cracking light gas oils are 
of satisfactory quality without any 
further treatment. Gasolines from the 
very heavy gas oils and from high- 
sulfur charge stocks may require a 
treating operation to sweeten and 
stabilize the quality. 


Typical Aviation Gasolines 


Shown in Table 2 are typical 
Houdry aviation-base gasolines pre- 
pared from heavy naphthas, light 


+440-950° F. boiling range. 


gas oils and heavy gas oils. Usually, 
it is the preferred practice to catalyti- 
cally retreat for the maximum qual- 
ity, however, as noted in the table, 
aviation-base gasolines can be ob- 
tained directly by cracking of naph- 
thenic heavy naphthas, product hav- 
ing 98 AFD-1C octane number (+4 
cc. TEL) and 96 octane number from 
the moderately paraffinic East Texas 
heavy naphtha. After treating, the 
two base gasolines show about the 
same quality, 99 1C octane number. 
It can be seen that retreated avia- 
tion-base gasolines from light and 
heavy gas oils from the! two t 
of charge stocks havé AFD-1C oc- 
tanes in the range 98-99 with 4 cc. 
TEL at 7 lb. R.V.P. After retreating, 
all of the base, gasolines have high 
quality in so far as color, gums, stabil- 
ity, ete., are concerned. 


These examples were selected as 
typical base gasolines and do not nec- 
essarily represent the ultimate or 
even the optimum results that might 
apply to a given situation. 


Typical Catalytic Gas Oils and 
Furnace Oil Cuts 


Summarized in Table 3 are several 
examples of catalytic recycle stocks 
and furnace oil cuts obtained from a 
variety of catalytic charge stocks. 
Table 4 shows the effect of cracking 
severity on the yield and cetane num- 
ber of the full catalytic recycle stock. 

It is well known that diesel fuels 
having the highest cetane numbers 
are obtained by using virgin paraf- 
finic stocks. Cracked gas oils have 
lower cetane numbers because of the 
change in chemical composition ef- 
fected by cracking. On the other hand, 


TABLE 2—TYPICAL AVIATION-BASE GASOLINES PREPARED BY THE HOUDRY CATALYTIC-CRACKING PROCESS . 














Type operation r Cracking and treating \ 
Crude source Hvy. Gr. B coast. Hvy.Gr.Bcoast. Grade B coastal East Texas East Texas East Texas 
boiling range heavy naphtha Light gas oil heavy gas oil heavy naphtha light gas oil heavy gas oil 
catalytic charge pee “~ , Fr ~— ~ , &¢ a ~ 
Charge Product Charge Product Charge Product Charge Product Charge Product Charge Product 
Gravity, °A.P.I. .. .. 02 55.1 29.8 58.1 28.8 58.9 427 59.2 35.7 (65.6) 31.0 57.3 
(vac.) : 
IBP 108 374 112 365 116 116 432 102 460 110 
10 . 374 148 500 132 520 136 140 480 120 520 140 
30 386 176 527 160 592 158 162 512 137 593 164 
50 398 210 547 200 654 196 198 166 682 210 
90 . 433 294 628 298 859 293 294 640 277 906 304 
End point 459 328° 664 330 943 324 342 7124 319 970 340 
Sulfur ; 0.18 0.02 
Aniline point i ee 151 171 138 + : 184 
Watson & Nelson K 11.5 114 11.75 117 12.0 
Acid heat paten ae ae ity 18 8 12 19 s 7 pee 10 
Riva. it. 70 70 70 70 70 
AFD-1C + 4 cc. TEL 98.1 98.3 98.5 96.1 99.0 98.0 « 
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produce 


n. Heads and cranks 


of 100 CC and 15 CC machines are 


re- 
interchange- 


able. Meets A.S.T.M. Standard Method D-98 and 


A.P.I. Code No.. 25 re 


details. 


leading 
of its high 
dependable 


i 


ruggedly built for heavy duty 
quirements. Ask for full 


ratio and throw of crank 


COP PAR 
SOWIP ELAS 
content, 
rmity and exceptional pu- 
rity and freedom from foreign 
and inert matter. 
99% + PURE 
Quotations on request, on any 
can be made from our nearest 


quantity required. Shipments 
plant. 


is preferred by 
ineries because 


copper 
ifo 


GIVE YOU QUICK, ACCURATE RESULTS 
HOUSTON 


WITH LESS EFFORT . . . AT LESS COST 


Simple in design, 
service. Gear 





CURTIN 
CENTRIFUGES 





required speed with no strai 














TABLE 4—EFFECT OF CRACKING SEVERITY ON DIESEL INDEX OF 
CATALYTIC GAS OIL 


Fresh gas oil 
charge to catalytic - 


process 
Catalytic recycle gas oil—% Vol. Chg. 


Gravity, °A.P.I. 35.8 
I.B.P. sae 432 
5 .. 46 
10 486 
20 : . 802 
30 : 515 
40 .. $28 
50 ‘ 541 
60 562 
70 583 
80 612 
90 BEE Abyys . 651 
95 : . 681 
End point ae 

Aniline No als: 164.5 
Diesel index : - 59 

Cetane No. ; 61.5 


Watson & Nelson “K” ie 118 





Recycle catalytic gas oils— 
cracking severity varied 
oa 





4 


<Increasing severity 
46.2 


30 40.5 59.8 
29.8 31.5 32.8 33.7 
440 460 446 434 
468 484 470 472 
476 488 476 480 
486 496 484 490 
496 504 496 500 
506 512 506 508 
516 524 518 520 
530 538 532 538 
, 547 554 552 552 
574 578 582 580 
622 620 624 622 
660 670 668 652 
710 722 692 686 
130 139.6 140 149 
38.8 44 46 503 
47.5 51 52.5 55.5 
113 11.45 11.55 116 


Note—Above gas oils are the total recycle gas oils without fractionation for diesel 


boiling range 


the increase in gravity resulting from 
cracking may be expected to yield 
fuels of higher B.t.u. output per pound 
of fuel. Naturally, then, the degree of 
cracking has a decided influence on 
both the cetane number and gravity 
of the fuel; this effect is illustrated 
in Table 4. 

The examples given in Table 3 
show that it is possible to obtain 
cracked diesel fuels having cetane 
numbers above 50 from the highly 


paraffinic stocks such as Mount Pleas- 
ant, Lafitte and Mid-Continent. Some 
of the virgin naphthenic stocks will 
themselves have cetane numbers low- 
er than 50, therefore, the cracked 
fuels will also be lower. An example 
of this is the West Texas stock shown 
in Table 3. 

As previously stated, it is possible 
to vary the ratio of gasoline to fuel 
yield over a wide range by control 
of the operating conditions. As the 


yield of gasoline from a stock is in- 
creased, the yield and cetane num- 
ber of the cracked fuel decreases. 
Conversely, if market conditions 
change to require more diesel fuel 
output and less gasoline, this can be 


achieved by reducing the cracking 


severity which increases the fuel 
yield, and at the same time increases 
its cetane number. 


In our opinion it is better to pro- 
duce illumination kerosene directly 
from the crude because it requires 
less treating to obtain a clean burn- 
ing. product. No- data are available 
on production of power kerosene from 
catalytic cracking; however, there is 
little doubt that such material would 
be of high quality in view of the 
chemical composition of catalytically 
cracked gasolines and naphtha cuts. 


Refinery Workers Study 
100-Octane Operations 


OIL CITY, Pa.—Preliminary to the 
opening of Pennzoil Co.’s new 100- 
octane gasoline plant at McClintock, 
22 employes left recently for El Do- 
rado, Ark., for a week’s intensive 
study, as guests of Root Petroleum 
Co., of refinery technique in the man- 
ufacture of aviation gasoline. 
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Chicago, ll.: 4035-4117 Ogden Ave. ) 
Branch Offices in All Principal Cities 


ACADI 


Processors 
Synthetic Rubber and Plastics « 
Sheets « Extrusions « Molded Parts 


Acadia Synthetic Products Division 
WESTERN FELT WORKS 


Detroit, Mich.: 420 Stephenson Bidg. *Licensee of 


The Newest Technique 
In Oil Pipe Installations 


with ACADIA S A KK AN < 


@ Among the excellent qualities of this new 
thermoplastic pipe — high tensile strength 
with extreme resistance to pressure and fo 
most chemicals — there is the plus value of 
easy handling. Pictures at left show joints 
made by pressing pipe edges together after 
sof ‘ening on a hot plate. Such hot welds are 
strong as Saran itself. A variety of fittings 
and couplings, also molded of Saran make 
installations possible in any place or position 
other pipe can be used. A new booklet illus- 
trates and explains. Write us for it. 
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N the Gulf of St. Lawrence, near Pri: Edward Island, a deep 
test well is being sunk in an efforyto locate new oil reserves 
in eastern Canada. 


The drilling rig is the heaviest And most modern type available to 
suit conditions existing in bay, and equipment is at hand to 
go to a depth of over 10,090 feet if necessary. 





Development of thisfarea on a substantial scale would be of 

value in supplying/the requirements of eastern Canada, which is 

must otherwise ome from Latin-American countries or the Gulf Th & | re | late n re | | 
Coast of thefUnited States. It would also provide additional 

reserves tg@/offset the dwindling volume of new oil discoveries 


within fie Western Hemisphere. S U Pp fy I y Com joye n y 


sfirilling rig and much of the equipment, including Superior Executive Offices: Pittsburgh, Pa. 
Dfesel Engines, on this exploratory job are furnished by The 

ational Supply Company. Wherever men search for oil . . . General Sales Offices, Toledo, Ohio. Division 
wherever wildcatters and oil companies probe the earth for signs Offices: Denver; Ft. Worth; Pittsburgh, Tulsa 
of liquid black gold . . . you'll find National Oil Field Machinery Torrance. Export: The National Supply 
and Equipment. . 





Corporation, 30 Rockefeller Plaza, New 
York, N.Y. U.S. A.; River Plate House 
12 South Place, London, E. C. 2 
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Fig? 1: Cutaway view of high-deck Wiggins pontoon floating roof with center pontoon 


Petroleum Conservation Demands 


Modern Storage Equipment 


by F. L. Goldsby * 


7 great demand for petroleum 
products created by the war has 
served to emphasize the real need for 
conservation of these vital war mate- 
rials from production to final use in 
mechanized war equipment. Conser- 
vation is necessary not only in the 
wise use of finished products by our 
civilian population (controlled by ra- 
tioning) and armed forces, but most 
important in the petroleum-transpor- 
tation, storage and refining industries 
*Chicago Bridge & Iron Co. 


Fig. 3 (Above): Four 25,000-bbi. 


ee eee 
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15-lb. plain Hortonspheroids. Fig. 4 (Below): 
foreground is designed for 10-lb. gas pressures, Two in background are desiqned for 15-lb.-per-sq.-in. pressure 


themselves. The petroleum industry’s 
greatest step in the direction of con- 
servation is reduction of leakAge and 
evaporation losses. This is important 
not only to conserve volume but to 
preserve the quality of the product 
since the more valuable light hydro- 
carbons are the first to evaporate. 
Evaporation loss from a_ storage 
tank may be defined as loss of liquid 
due to vaporization at the liquid sur- 
face. Depending on the way the vapor 
is expelled from a closed container, 


Group of 80,000-bb]. noded Hortonspheroids. One it 






evaporation losses are usually divided 
into four classes as follows: 

Windage loss which is caused by 
the circulation of air currents in and 
out of the vapor space causing vapors 
to be carried out of the tank. : 

Breathing loss caused by thermal 
expansion from atmospheric tempera- 
ture changes. 

Filling loss resulting from the dis- 
placement of vapor when the tank is 
being filled. 

Boiling loss due to rapid vaporiza- 
tion that takes place when any part 
of the liquid reaches the boiling tem- 
perature. 

Most of the volatile liquids can be 
divided into two classes. The first in- 
cludes those liquids of relatively low 
volatility that do not boil at normal 
tank-storage temperatures. Practical- 
ly all crude oils, motor and aviation 
gasolines fall in this group. The sec- 
ond group includes liquids of higher 
vapor pressure which may be ex- 
pected to boil intermittently or con- 
tinuously, depending on temperature 


PLATFORM 


vac! 
aoe & vents 
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CONCRETE RING WALL 


Fig. 2: Sketch showing construction of a 
new Wiggins piston balloon. Dotted lines 
show high position of piston when balloon 
is empty 

















conditions. Most natural gasoline and 


d by liquefied petroleum gases such as bu- 

and tane, pentane, etc., are included in 

apors this group. \ 
Modern welded storage containers 

rmal have been developed and are now 


ca Lid 
pera- widely used to effectively reduce or & 
eliminate evaporation losses of all Synthetic Rubber 
























































» dis- four types. Some of the most recent 
nk is developments will be briefly de- 
scribed in the following paragraphs. PRODUCTION 
riza- Windage loss which occurs chiefly 
part in the older tanks not equipped with 
—_ ages gh ate rewehonees ro = Speed in the manufacture of synthetic rubber calls for simplified 
ca 2 be - 4 
nia ing the roof seams anedieee an aoe control and shut-off of volume and pressure. For this purpose, 
t ial viding conservation vents set for consider the advantages of R-S Cast Steel Butterfly Valves. 
r low about %-oz. per sq. in. pressure or 
rmal vacuum. Practically all fixed roof 
tical- tanks now being built are thus No. 53. 150-pound 
ation equipped. steel valve with 
» SeC- Breathing losses can best be re- raised face. Hand 
igher duced or eliminated entirely by either wheel operated. 
> @X- of three modern developments. First, Extra rugged con- 
con- by providing a variable vapor space struction. 
ature into which the air-vapor mixture may 


expand as temperature increases and 
from which it is reabsorbed at the 
liquid surface when the temperature 


ANO 
VENTS 








= decreases. The second method is to 
eliminate the vapor space by the use : a 
ae of a Wiggins peer dlleyas The third @ Six revolutions of the hand wheel completely open or close 
method and one which will also elim- the valve vane. 
aa ing ractically all filling losses is . : % ; . 
& ao ee pode w Pam oes @ Streamlined vane is self-cleaning. Unrestricted flow, with 
por-storage holder into which the minimum pressure drop. Practically no turbulence. 
% vapor space of one or more tanks @ There are no pockets, right angle bends or reverse turns to 
TI may be connected. . s 
* ; cause air bubbles or collect sediment. 
A variable vapor space can be pro- 
=6 vided by the use of the well-known @ Beveled vane seats at an angle against the valve body for 


Wiggins breather roof, Wiggins bal- 


control and shut-off of volume and pressure. 
loon roof or a lifter roof. The breather P 


f . 7 . . . 4 . 
al roof consists of a flexible steel dia- @ Maintenance is no problem. Valves give 
alles phragm across the top of the storage trouble-free performance for years. 


tank. It is attached at the periphery 
to the top of the tank shell. When 
the roof is in the down position, the 
plates rest on the special framing. 
They are not fastened to this framing, 
however, and are thus free to flex 
up or down to accommodate vapor 
volume changes resulting from tem- 
perature fluctuations. 


The balloon roof operates on the 
same principle as the breather roof 
but has been designed to have suffi- 
cient capacity to prevent all breath- 
ing losses not only on full standing 
tanks but also on tanks which are 
frequently filled and emptied. The 
balloon roof extends beyond the tank 
shell in order to secure this greater 
volume. It is attached at the edge to 
a vertical rim which in turn con- 
nects to a substantially horizontal 
plate extending outward from the 
top of the tank shell. The main dia- 
phragm flexes up and down in the 
same manner as a breather roof. 

Perhaps the best known and most 
widely used of all vapor saving equip- 

sn 


ment is the Wiggins pontoon floating Ta f P 
roof which eliminates the tank vapor LY: \ at / Hintea 
space thereby reducing windage, Jk WwW / 
breathing and filling losses to a min- 

BUTTERFLY VALVES 


imum. A cutaway view of the latest 
221 


@ Manual or automatic control for wide 
temperature and pressure ranges. 





No. 571, Raised 
face with finned 
stuffing box for ele- 
vated tempera- 
tures. Diaphragm 
motor, valve posi- 
tioner and de- 
clutching unit for 
hand wheel opera- 
tion. 





Write for Catalog No. 
15-B.Cover illustration, 
No. 503, isa 300-pound 
ring joint American 
Standard Steel Valve for 
1500°F., 100 pounds 
working pressure. 
Oversized stuffing 
boxes with high tem- 
perature packing. 
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VALVE DIVISION 


R-S PRODUCTS CORPORATION 


4538 Germantown Ave. ° Philadelphia 44, Penna. 





































high-deck pontoon floating roof is 
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Ue FOR 


A RIGHT ANSWER 


Requirements in industrial 
piping, when converted into 
actual fabrication, oftén as- 
sume strange’ shapes. Odd 
pieces such as the carbon moly 
unit shown above (for use in 
100 octane plant) usually re- 
quire something better than 
average welding procedures. 
Associated qualifies for work 


of this character because certi- 
fied welders using the most 
modern pre-heating, stress- 
relieving equipment are 
employed in our shops.... 
Whether your piping prob- 
lems are simple or complex, 
Associated fabrication will be 
the right answer.... 


ASSOCIATED PIPING & ENGINEERING CO., Inc. 


2332 East 38th Street « Los Angeles 11, California 








shown in Fig. 1. This improved de- 
sign provides a clear unobstructed 
deck which reduces maintenance 
costs, provides for better deck drain- 
age and greatly reduces the water 
load which may collect on the roofs 
while floating and while on its sup- 
ports. On tanks less than 60 ft. in 
diameter the center pontoon on top 
of the deck is omitted. 

The fire protection afforded by a 
floating roof is an important factor 
since it eliminates the conditions 
which permit the contents of the tank 
to burn. The liquid beneath the deck 
cannot becorne ignited because there 
is no oxygen present to support cum- 
bustion. Since floating-reof tanks 
have open tops, an explosive mixture 
never forms above the roof because 
there is nothing to confine the va- 
pors to this area. 

Since the war, scarcity of material 
has made it necessary to use old 
fixed-roof tanks for the storage of 
large supplies of aviation gasoline. 
For such a necessary product it is es- 
sential that evaporation losses be held 
to a minimum not only due to value 
of the vapors but to prevent deterior- 
ation of the gasoline through loss of 
quality and octane number. The new 
Wiggins piston balloon shown in Fig. 
2 provides a means of storing such 
vapor or gas in a dry space at a 
very low pressure, usually less than 
% in. of water. This almost pres- 
sureless operation makes the piston 
balloon particularly adaptable for 
providing vapor expansion space for 
old existing cone roof tanks that will 
not stand more than an inch or so 
of pressure. 

The piston balloon consists of a 
cone-shaped, light-weight steel dia- 
phragm or piston operating inside a 
cylindrical steel shell. The space be- 
tween the piston and shell is sealed 
by means of a flexible synthetic rub- 
ber-coated fabric curtain. The piston 
is counterweighted so that it takes 
only a very slight pressure to move 
it. On large size (over 30,000 cu. ft. 
capacity) piston balloons, a center 
cylinder which also serves as a roof 
support is used. The space between 
the inner edge of the piston and the 
center cylinder is also sealed with 





Fig. .5: Group ‘of Hortonspheres 
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a fabric curtain. There are no liquid 
seals to heat in cold climates or other 
continuous operating costs. All oper- 
ating parts are located inside of the 
main shell and protected from the 
weather. This new design has made 
large-capacity piston balloons possi- 
ble and into which the vapor space 
of several large tanks can be con- 
nected.. As rising temperatures cause 
the vapor in the tanks to expand, or 
as oil is pumped into the tanks, the 
excess vapor flows into the balloon. 
When conditions are reversed the 
vapor in the balloon flows back into 
the tank. 

Piston balloons can also be used 
as storage holders for other types 
of gases used in the petroleum field 
or related industries. 

Breathing and boiling losses can be 
entirely eliminated and filling losses 
reduced to a minimum or eliminated 
entirely by the use of pressure stor- 
age. While usually thought of in 
terms applying to volatile liquids 
of the second group, low-pressure 
vessels such as the Hortonspheroids 
are one of thé most economical.types 
of containers for storage of aviation 
and motor gasoline. 

The Hortonspheroid, Figs. 3 and 4, 
is a modern, streamlined pressure 
vessel and designed to eliminate all 
evaporation losses for those products 
ranging in volatility from aviation 
and motor gasoline to natural gas- 
oline. They are built in capacities of 
2,500 bbl. to 100,000 bbl. or more and 
for gage pressures of 2% to 40 lb. 
per sq. in. The spheroidal shape is 
the natural shape to resist the stresses 
due to the combination of the liquid 
load together with a small internal 
gas pressure. A substantial saving in 
material is made possible by the use 
of this spheroidal form since all 
the plates in the shell of the con- 
tainer including those in the roof and 
the bottom are stressed in tension 
and are thus effective in resisting 
pressure. 

For products requiring higher gage 
pressures to prevent boiling losses, 
the gas pressure becomes the domi- 
nating design factor and the ideal 
shape of the vessel approaches the 
sphere. The Hortonsphere, Fig. 5, is 
the result and is a spherical pres- 
sure vessel used to provide econom- 
ical storage for products ranging from 
the most volatile natural gasolines 
up to butane, pentane and other 
liquefied petroleum gases. Horton- 
spheres have found wide application 
for use in storing of charge stocks 
and butadiene in recently built plants 
for the synthetic rubber program. 

Pressure vacuum relief vents, gag- 
ing and sampling devices and other 
operating equipment have likewise 
been improved and redesigned to 
keep pace with the changing trend 
in storage containers. It is therefore 
Possible to provide a completely 
equipped modern storage container 
for every purpose. 
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Financing America’s Oil Since 1895 


The long experience of FIRST NATIONAL is 
making it easy for Oil Men to secure neces- 
sary Oil Financing without delay in these 
days when Oil is the Ammunition for Victory. 


THE FIRST NATIONAL BANK 
AND TRUST COMPANY OF TULSA 
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Production of essential war materials is speeding ahead — thanks to 


the enterprise and aggressiveness 


of Canadian and American Refiners. 


Born Engineered Plants, strategically located, as shown on the above 


map — are doing their part. 


Alkylation Plants 

Asphalt Plants 

Atmospheric Distillation Plants 
Catalytic Cracking Plants 
Catalytic Desulfurization Plants 


Catalytic Polymerization Plants 


Lubricating Oil Plants 
Oil Heaters 

Pipe-Stills 

Thermal Cracking Plants 
Treating Units 


Vacuum Distillation Plants 


* Serving the Industry Since 1915 


BORN ENGINEERING COMPANY 


TULSA, OKLAHOMA 


IN CANADA — CANADIAN BROWN STEEL TANK CO. LTD., BRANDON, MANITOBA 
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Fig. 2: Phillips Petroleum Co. Cycloversion. catalytic-cracking unit. in which the Cycloversion process has been developed 


Gas-Oil Cracking by the 
CYCLOVERSION PROCESS 


by Walter A. Schulze and C. J. Helmers * 


HE problem of production of still 

larger quantities of high-octane 
motor fuel appears vital, because 
plans must be made now for tomor- 
row’s needs. If the war should con- 
tinue, additional supplies of high- 
octane fuels will be required. If peace 
should come soon, then these same 
high-octane motor fuels will be need- 
ed for reestablishing our economy. It 
therefore seems appropriate to pre- 
sent experimental information on the 
Cycloversion process —a process de- 
veloped by Phillips Petroleum Co. for 
the concurrent manufacture of high- 
grade motor fuels and highly olefinic 
fractions by the catalytic cracking of 
naphthas and heavy oils. 


Flow Diagram and Process 
Description 
The catalytic cracking of gas oils 
and naphthas has been investigated 
in both pilot-plant equipment and in 
a large semicommercial plant for the 
Purpose of determining the funda- 
mental relationships existing between 
processing conditions, catalyst activ- 


*Research department, Phillips Petro- 


leum Co. 
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Catalytic cracking of gas oils by 
the Cycloversion process produces 
high yields of high-quality motor 
fuels plus substantial quantities of 
light olefins. The process employs 
fixed-bed catalyst chambers of 
unique design. The vessels are re- 
fractory lined and contain a plural- 
ity of beds separated by vapor 
spreaders connected to ports in the 
side of the vessels at suitable lev- 
els. Endothermic or exothermic re- 
actions may be controlled during 
the process cycle by adding suit- 
able gas streams through these in- 
jection points. Also, through these 
ports, reactivation gas is supplied. 
A Cycloversion plant is exceeding- 
ly flexible. This flexibility results 
from the allowable wide range of 
operating conditions, which include 
pressure, temperature, flow rate, 
and length of process cycle. Cata- 
lytic - cracking temperatures have 
been varied from 900° to over 1,200° 
F. and process periods are typically 
of 3 to 6 hours’ duration. 


ity, and the characteristics of the 
products obtained through such cata- 
lytic operations. It has been necessary 
to study the relationship of each 
process variable over a wide range of 
conditions because of the numerous 
and broad ramifications of the cata- 
lytic-cracking reactions. 

The Cycloversion experimental tests 
to be discussed here have been di- 
rected along two major lines of in- 
vestigation: 

1. The conversion of gas oil with 
high yields of highly olefinic high- 
octane motor fuel. 

2. The conversion of gas oil and 
naphthas into light olefinic hydrocar- 
bons with concurrent production of 
high-octane motor fuel. 

In its basic aspects the Cyclover- 
sion plant consists of a preheater and 
two or more catalyst chambers. The 
heater is of conventional design and 
is used merely to vaporize and heat 
the feed stock to the desired temper- 
ature with a minimum of thermal de- 
composition. The hydrocarbon vapors 
are diluted with steam, superheated 
to the desired operating temperature 
and are pzssed at moderate pressures 
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and at relatively high flow rates 
through beds of catalyst which pro- 
mote the reactions. The catalyst cham- 
ber effluents are cooled and separated 
into the desired products by conven- 
tional fractionating equipment. 


A flow diagram of the Cycloversion 
unit is shown in Fig. 1. Steam or 
other diluent gas is preheated in a 
short convection coil and is combined 
with the hydrocarbon charge stock 
which is vaporized in a second con- 
vection coil. This combined vapor 
stream is heated to the desired oper- 
ating temperature in the radiant sec- 
tion of the furnace. The mixed vapors 
then enter the catalyst chamber and 
pass in series flow through the plu- 
rality of catalyst beds. Sensible heat 
is recovered from the hot effluent va- 
pors in a waste heat exchanger. Pro- 
vision is made to introduce either hot 
or cold diluent gas at points between 
the several catalyst beds as a means 
of controlling the temperature. Thus, 
superheated diluent may be injected 
between beds to raise the temperature 
of the reacting vapors if the reaction 
in the catalyst bed is of an endother- 
mic nature. Similarly, the vapors and 
beds may be held to a desired tem- 
perature during an exothermic reac- 
tion by injection of cool diluent or 
quench gas. A selected temperature 
gradient may thereby be established 
when desired. This positive reaction 
temperature control of the catalyst 
mass is a primary feature of the 
Cycloversion process. 

In reactivating the catalyst mass 
the carbon deposited during the oil 
processing is burned off by introduc- 
ing a controlled amount of air to- 
gether with a diluent which serves to 
carry off heat generated by the com- 
bustion. The diluent may be either 
steam or recycle combustion gas, de- 


depending upon the cost of fuel and 
steam at the particular plant involved. 
Reactivation time is greatly reduced 
by the injection, between the cata- 
lyst beds, of air-steam or air-combus- 
tion gas mixtures controlled as to 
proportion, quantity, and tempera- 
ture. In this manner all beds are re- 
generated simultaneously, and. the 
combustion gases from a regenerating 
bed serve as additional diluent for 
the beds directly, beneath it. The 
waste heat exchanger recovers a 
large proportion of the sensible heat 
from the regeneration process and ef- 
fects a saving in steam costs. 

The unique design of the catalyst 
chambers, the disposition of the cata- 
lyst beds within the chamber, and 
the special provisions for distribution 
of the flowing streams make possible 
the realization of the inherent ad- 
vantages of the fixed-bed catalyst. 

Among the advantages of the Cyclo- 
version fixed-bed catalyst as con- 
trasted with moving catalyst masses 
are (1) no appreciable loss of catalyst 
through the formation of fines by 
abrasion; (2) elimination of equip- 
ment for the circulation, separation, 
and recovery of catalyst from the 
process or reactivation gases; (3) flex- 
ibility in permissible operating pres- 
sures over a relatively wide range, 
and (4) no apparent tendency for 
high - boiling, nonvolatile reaction 
products to condense upon and bond 
the catalyst since contact between 
catalyst and reaction products is lim- 
ited to relatively high temperature 
zones. 

The flexibility of the equipment 
used for the Cycloversion process, 
particularly with regard to the cata- 
lyst chamber design and the means 
provided for control of temperature 
and conversion, is a great aid to the 


Fig. 1: Simplified flowchart of Cycloversion process shows the main 
features, fixed-bed catalyst, in situ regeneration, simplicity of design 
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efficiency and utility of the plant fa- 
cilities. This flexibility is demonstrat. 
ed by the fact that catalytic-cracking 
operations have been changed from 
endothermic to exothermic type of re- 
actions without any substantial alter- 
ation of plant equipment or process- 
ing efficiency. The adaptability of 
the equipment to different conver- 
sions with different heat require. 
ments during both processing and re- 
activating periods makes it possible 
to utilize a wide variety of charging 
stocks and to obtain the type and 
quality of products in greatest de- 
mand at any particular time. 

The Cycloversion catalysts - are 
characterized by long service life, 
maintained activity and resistance to 
poisoning by sulfur compounds, steam, 
and the like. The fact that the cata- 
lysts are not adversely affected by 
steam makes it possible to employ 
steam-air mixtures or inert recycle 
gas systems containing steam for re- 
activation. Moreover, the catalysts 
are able to withstand high reactiva- 
tion temperatures without loss of ac- 
tivity. Operation in the semicommer- 
cial plant has demonstrated that cata- 
lyst costs will be exceptionally low. 

The length of the process period 
and, hence, the frequency of reactiva- 
tion for a catalyst chamber usually 
depends on the nature of the charge 
stock and the products desired. Thus, 
process periods for Cycloversion of 
gas oils to motor fuels range from 3 
to 6 hours or longer. Because of these 
long process periods, cycle timing and 
automatic switching equipment are 
not required. 

Yields from Cycloversion are ordi- 
narily based on a once-through oper- 
ation, because the refiner usually 
finds it desirable to integrate his ther- 
mal and catalytic cracking operations 
in a manner most suitable to the 
thermal-cracking equipment already 
on hand. Yields of gasoline and of 
light olefins can be increased by re 
cycling to the catalytic unit and the 
unconverted portion of the catalytic 
naphthas and gas oils. The yield of 
gasoline from catalytic cracking of re- 
cycle gas oil is quite good and the 
quality of the product excellent, but 
in many instances the refiner will 
find it advantageous to use present 
thermal-cracking equipment for fur 
ther conversion of catalytic recycle 
stock. 


Experimental Data 


For the most part, pilot-plant stud 
ies of the operating variables have 
covered a broad range, especially with 
respect to flow rate, temperature, 
pressure, length of process cycle and 
carbon deposition. On the other hand, 
the semicommercial plant has beet 
used to study engineering problems 
and to check the pilot-plant results 
Excellent correlation has been ob 
tained between the pilot plant ané 
semicommercial scale data. 

The semicommercial unit is com 
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Table 5. The unleaded gasoline pro- 
duced under the milder operating 
conditions rated 78.6 octane number 
by the A.S.T.M. method and 91.3 by 
the Research method. The gasoline 
produced under the more severe con- 
ditions rated 81.8 A.S.T.M. and 95 
Research octane numbers. 


Comparison of the yields of single- 
pass and two-pass Cycloversion of 
gas oils is shown on Table 6. These 
data indicate that a two-pass opera- 
tion will yield a higher per cent of 
gasoline with a slightly increased oc- 
tane number than a single-pass op- 
eration; however, the main difference 
is in the rate of carbon formation. 
This means that the highest efficiency 
of operation usually results from mod- 
erate per-pass conversion with the 
unconverted (more refractory) por- 
tion of the oil then being treated sep- 
arately. If internal recycling is prac- 
ticed by treating a mixture of virgin 
with recycle stock, the operating con- 
ditions should be adjusted somewhere 
between the optimum for fresh feed 
and optimum for the recycle stock 
alone. 

The lower carbon deposition of the 
two-pass operation permits a reduc- 


tion of about 45 per cent in the air 
required for reactivation; however, 
this saving will be offset by an in- 
crease in the size of process equip- 
ment, such as the catalyst chambers 
and heating furnaces, process heating 
and cooling loads, and additional 
storage facilities if the recycle stock 
is treated separately. The selection of 
the best method of operation at any 
refinery depends to a great extent 
upon available equipment, the size of 
the refinery, and the products desired. 


High-Temperature Cycloversion of 
Gas Oil 


The preceding data have shown that 
substantial quantities of light olefins 
can be produced concurrently with 
high yields of superior-quality motor 
fuel. In some refineries even larger 
volumes of propylene and butylenes 
may be desirable as feed stocks for 
alkylation and catalytic polymeriza- 
tion processes. When this is the case, 
the Cycloversion unit may be operat- 
ed under conditions which convert 
gas oils and naphthas into predomi- 
nantly light olefins with high-octane 
gasoline as a secondary product. These 
high yields of light olefins may be ob- 


TABLE 4—TYPICAL OPERATING CONDITIONS AND PRODUCT COMPOSITIONS 
FOR CYCLOVERSION OF MID-CONTINENT GAS OIL 


Gas oil rate, bbl./ton. catalyst/hour 6 2 
Steam diluent, Ib./lb. gas oil 0.50 0.52 
Process period, hours 3 3 
Chamber pressure, Ib./sq. in. 35 35 
Catalyst bed temperature, °F.: 
Inlet 1,000 1,050 
Outlet 940 1,014 
Gas oil converted: 
Weight per cent 36 77.5 
Liq. vol. per cent 36.4 79.8 
Component (based on charge): Cu. ft./bbl. Liq. vol.% Cu. ft./bbl: Lig. vol.% 
Hydrogen 46 340 
Methane 57 422 
Ethylene 28 1.52 200 10.71 
Ethane 37 2.19 230 13.69 
Propylene 58 3.52 175 10.62 
Propane 15 1.00 119 7.74 
Total dry gas 241 1,486 
i-Butylene 28 1.95 59 4.12 
n-Butylene 41 2.93 82 5.83 
Butanes . 15 1.17 58 4.43 
Butane-free gasoline, vol. per cent 28.05 32.60 
10 lb. R.v.p. gasoline* 30.3 35.4 
Recycle stock. vol. per cent 63.55 20.24 
Carbon, weight per cent 1.2 8.3 
Carbon, lb. per bbl. charge 3.5 24.6 


*Calculated by adding n-butane. 


TABLE 5—CHARACTERISTICS OF STABILIZED CYCLOVERSION GASOLINE 
FROM MID-CONTINENT GAS OIL 


Gas oil converted: 
Liq. vol. per cent 
Weight, per cent 
Reid vapor pressure . 
A.S.T.M. octane number: 
0 cc. TEL 
1 ce. TEL 
Research octane number: 
0 cc. TEL 
1 ce. TEL 
Gravity, °A.P.I. 
A.S.T.M. distillation, °F.: 
First drop .. 
10 per cent 
50 per cent 
90 per cent 
End point ... 
Refractive index 
Bromine number 





*Calculated values from adding n-butane. 
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36 79.8 
36 77.5 
5.9 *10.0 5.7 *10.0 
78.6 79.5 818 82.3 
81.4 83.3 84.4 86.0 
91.3 91.4 95.0 95.0 
94.2 94.3 97.6 97.6 
54.2 47.5 r? 
98 100 
141 146 
251 256 
371 366 
405 400 
1.4362 1.4492 
112 80 


tained by raising the operating tem- 
perature to approximately 1,200° F. 
It is desirable to use high flow rates, 
low partial pressures and deep con- 
version to promote the formation of 
the light olefins. As examples of the 
conversion of relatively cheap raw 
material into high-quality alkylation 
and polymerization feed stocks, data 
from several Cycloversion tests at 
high temperature and low pressure 
are shown in Table 7. 

Light gas oil and kerosene were 
used as charge stocks in these tests. 
The flow rates were three to four 
times those used in the low-tempera- 
ture operations described above for 
the production of motor fuel. 

Although the gasoline produced in 
this type operation may be of second- 
ary importance, it should be noted 
that it has high antiknock character- 
istics. The product from the light gas 
oil had an A.S.T.M. octane number of 
79 and Research octane number of 93. 


Plant Equipment 


A Cycloversion catalytic gas oil 
cracking plant may be built entirely 
from new materials, but it may also 
be constructed by adding necessary 
equipment to an existing thermal 
conversion still. Conventional equip- 
ment may be used for the usual pre- 
heating, cooling and _ fractionating 
steps. 

The primary purpose of the pre- 
heating furnace is to vaporize the gas 
oil and. raise the temperature of the 
vapors to the desired reaction tem- 
perature as rapidly as possible. To 
achieve this purpose,.steam is com- 
bined with the vaporized feed in or- 
der to maintain high velocity in the 
tubes and to supply a portion of the 
heat which is required for the endo- 
thermic cracking reaction. The pres- 
sure in the high-temperature section 
of the furnace should be relatively 
low, the vapor contact time short, and 
the vapor temperature curve steep. 
Under these conditions thermal crack- 
ing in the coils is reduced to a mini- 
mum. If steam is used in the regener- 
ation, a separate coil is required to 
superheat steam. To obtain a flexible 
arrangement for heating the oil va- 
pors as well as the regeneration 
steam, it may be desirable to build or 
convert the furnace to a center-bridge 
wall type with steam coils on one side 
and oil coils on the other so that 
either side may be fired independent- 
ly. The specific design of the furnace 
is not important so long as the con- 
ditions for short residence time are 
met. 

Radiant tubes of 4-6 chrome-moly 
composition have given very good 
service in the semicommercial unit 
even with experimental conditions 
wherein coil outlet temperatures have 
gone as high as 1,300° F. and fire-box 
temperatures up to 1,800° F. Other 
alloy compositions may be used, of 
course, as long as they afford protec- 
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TABLE 6—COMPARISON OF SINGLE-PASS AND TWO-PASS CYCLOVERSION 
OF HEAVY GAS OIL 


Operating conditions: 
Flow rate, V/V/H 
Steam/oil, weight 
Temperature, °F. 
Process period, hours ... 


Conversion: 

Weight per cent 
Liq. vol. per cent 
Butane-free gasoline: 
Yield, vol. per cent charge 
Yield, vol. per cent oil converted 

A.S.T.M. octane number 


Carbon, weight per cent of charge Dee 


*Based on virgin gas oil feed. 


First Second” Two- Single- 
pass pass pass* pass 
cates 0.89 0.93 os 1.02 
webs 0.55 0.58 Pe 0.21 
sie We 6 6 ea 6 
~ stad 37.5 23 52 53.5 
3 38.2 23.9 53 55.5 
ia 28.5 15.8 38.4 34.0 
ae 74.5 66.1 72.5 61.2 
76.6 75.8 76.3 75.9 
0.95 1.2 1.6 28 


TABLE 7—OLEFINS BY HIGH-TEMPERATURE CYCLOVERSION OF HEAVY OILS 


Operating conditions: 
Catalyst temperature, °F. .. 


Flow rate, bbl./ton catalyst/hour 

SOR, . TT ie, NR in 5 ok SF Nena 

Steam, lb./bbl. of charge 

Process period, hours 
Conversion: 

Weight, per cent 

VOl. Der cent... i, o%e) tik Gees 
Products, vol. per cent charge converted: 

Ethylene ple Rts 5° 

Ethane 

Propylene 

Propane 

Butadiene 

Butylenes 

Butanes 

Debutanized gasoline 
Carbon, weight per cent of charge .. 
Carbon, Ib. per bbl. charge 


tion against oxidation and corrosion. 
The catalyst chamber shell is con- 
structed of low carbon steel. The in- 
sulation is a refractory material which 
is cast inside the vessel to a thickness 
of 6 to 9 in. in such manner that a 
high-temperature gradient is estab- 
lished through the chamber lining. 
This permits shell temperatures of 
the vessel to remain far below the 
maximum service temperature of 
even low carbon steel while regenera- 
tion temperatures of 1,350° to 1,400° 
F. can be utilized in the catalyst bed. 
The catalyst mass is held in the 
chamber by means of an alloy screen 
across the bottom of the chamber. The 
catalyst is dispersed into a plurality 
of beds as shown in the flow diagram, 
Fig. 1, separated by vapor spreaders 
entering through the side of the 
chamber at the desired levels. 
Regeneration of the catalyst in cata- 
lytic-cracking processes is of particu- 
lar importance since the rate of car- 
bon removal defines the capacity of 
the unit under a given set of oper- 
ating conditions. The efficiency of the 
regeneration directly affects the econ- 
omy of the catalytic process, because 
carbon removal represents both in- 
vestment and operating costs. Regen- 
eration of the catalyst in the Cyclo- 
version process is accomplished by 
introducing air into the catalyst 
chamber after hydrocarbon vapors 
have been swept out by a steam 
purge. In order to control the temper- 
ature rise which results from the com- 
bustion reaction, the air is diluted 


APRIL 13, 1944 


Chamber pressure, Ib./sq. in. ; : : fe NG is 


Feed stock ———_______, 


pews 25! See 
Light gas oil 


Light gas oil Kerosene 
RR ce 1,190 1,200 1,205 
CMe tes 6 7 2 
ea 19.5 17 18 
“ 0.23 0.42 0.18 
ee Bh 2 67.5 123 51 
sig Shaan 2 6 6 
73 64 71 
Sat Bas 76 67 73.4 
ee a 27.2 29.8 26.0 
Gp i ge 16.3 14.4 9.9 
pass 19.1 21.9 + 21.4 
me Oe 5.6 3.7 3.5 
fore 2.7 2.7 38 
12.1 12.7 15.2 
sete oes 1.4 1.7 1.7 
ees 2 42.8 47.4 37.2 
2.4 14 21 
eodaa} 70 4.1 6.0 


with either steam or combustion gas 
which serves to carry away the heat 
from the combustion zone and out of 
the chamber. The choice of diluent 
used in the regeneration process is 
determined primarily by economic 
features. Where fuel and steam costs 
are low, steam is the most satisfac- 
tory diluent. If combustion gas serves 
as the diluent, the inert gas leaving 
the regenerating chamber may be re- 
cycled by means of a hot gas blower 
with the desired proportion of air be- 
ing added to it. When steam is used 
as the diluent, it is not recirculated 
but passes through a waste heat ex- 
changer where the sensible heat 
gained in the regenerating zone is re- 
covered. 

The injection of cool steam and air 
at points along the side of the cata- 
lyst chamber has the effect of divid- 
ing it into a number of individual 
zones in which regeneration is carried 
on simultaneously. As an example, 
cool steam and air are injected 


through the first port indicated in. 


Fig. 1. The steam-air mixture which 
entered the top of the catalyst cham- 
ber and passed through the first bed 
has been denuded of oxygen and has 
been raised to a temperature of 1,350° 
to 1,400° F. As it passes the injection 
port, the temperature is reduced to 
about 1,000° F. by the cool gas enter- 
ing the injection port. Air is added 
simultaneously with the injection 
steam so that the second bed is also 
regenerated, and the heat is carried 
away by the steam supplied both at 


the top and at the side of the cham- 
ber. The particular advantages of this 
feature are (1) great reduction in 
reactivation time effected through 
the use of these multiple burning 
zones in the chamber; (2) reduction 
in total steam requirement since much 
of the steam is used repeatedly in 
conjunction with additional cool steam 
to remove heat from several different 
burning zones while passing through 
the catalyst chamber; and (3) small 
pressure drop in the chamber. 

In order to insure ignition of the 
carbon, the air-diluent stream enter- 
ing the bed is held at a temperature 
of 900° to 1,100° F. After combustion 
is initiated, this temperature may be 
reduced to some extent. In general, it 
is advantageous to maintain the tem- 
perature of the regeneration gas en- 
tering the top of the chamber at the 
oil process temperature so that the 
catalyst bed temperatures will be 
lined out for the next oil-processing 
period. 


Utilization of the Cycloversion 
Process 


From the previous discussion on 
the complexities of the catalytic 
cracking process, it might be adjudged 
that a Cycloversion plant is compli- 
cated. On the contrary, Cycloversion 
can be utilized in even the smaller 
refineries because the plant is ex- 
ceedingly flexible and may be oper- 
ated on a wide variety of charge 
stocks. This means, too, that the plant 
may be readily adapted to the manu- 
facture of products differing widely 
in characteristics. Such flexibility is 
obviously desirable in plants being 
built for the future. 

Where catalytic cracking is to be 
combined with present thermal oper- 
ations, the catalyst chambers and re- 
generation system constitute the prin- 
cipal new construction. Present facili- 
ties with respect to (1) preheating the 
gas oil, (2) fractionation of the cata- 
lyst chamber effluents, (3) gas recov- 
ery plant, and (4) treating equipment 
are usually adequate for processing 
the same amount of crude oil per day. 
If the “bottlenecks” are removed, then 
it may be possible to-increase the 
over-all capacity of the plant at rela- 
tively low investment for the incre- 
mental increase in production. 

No attempt will be made here to 
go into the matter of investment and 
operating costs for Cycloversion plants 
since costs are dependent upon (1) ex- 
isting operations, (2) equipment avail- 
able for conversion from thermal to 
catalytic service and (3) the products 
to be manufactured. Each situation 
should be thoroughly evaluated with 
current operations in the refinery be- 
ing given full weight. The simplicity 
of the operation itself confirms the 
statement that Cycloversion consti- 
tutes a highly efficient and economic 
process for the production of high- 
octane motor fuels. 




















General view of Porocel Corp. plant at Berger, Ark. 





Isocel plant is at left, and Porocel, Driosel and Cyclocel plant at right 





Bauxite as an Adsorbent, Catalyst, 


And Catalyst Carrier 


by H. L. King, Jr., C. D. Laughlin, and H. M. Gwyn, Jr. * 


AUXITE; an aluminous rock, has 

been of great importance for 
many years as the chief ore source 
of metallie aluminum and aluminum 
salts. Commercial use as a source of 
adsorbents, catalyst carriers and cat- 
alysts, however, dates back only to 
1936, when a granular activated 
bauxite was offered to the petroleum 


This study of bauxite and its uses 
in petroleum refining technology as 
a catalyst and catalyst carrier or 
support, is presented in two install- 
ments. The first installment sums 
up the application of bauxite in 
older processes, such as in the form 
of Porocel, a decolorizing purifying 


name Porocel, chiefly as an adsorbent 
for lubricating-oil purification. 
Research had made excellent prog- 
ress in establishing the physical and 
chemical properties of this unique 
material as an adsorbent by the time 
the. United States had entered the 
present war. Its general value in the 
catalysis of petroleum hydrocarbons 









































refining industry under the trade agent. The second installment will had been demonstrated and its use as 
*Porocel Corp. appear in an early issue. a refining agent in the purification of 
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Fig. 1: Flow sheet of preparation of Porocel activated bauxite 
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Fig. 2 (Left): Roller mill reduction equipment, bauxite milling and sifting unit. Fig. 3 (Right): Rotating pressure impregnators used in 
isomerization catalyst manufacture in the Isocel plant 


saccharine liquids had been commer- 
cially established. 

War needs forced concentration on 
specific problems related to national 
defense, particularly those involved 
in the production of 100-octane avia- 
tion gasoline. It is the purpose of this 
article to briefly outline the general 
methods involved in manufacture of 
bauxite adsorbents and to indicate 
the specific use developments already 
translated to industrial practice, with 
some indication as to where these use 
developments enter into forward 
thinking. 

Bauxite, like most ores of commer- 
cial import, is never easily accessible, 
and in the State of Arkansas, the 
present sources of Porocel ore. occur 
from 50 to 200 ft. below the surface. 
Mining is by shaft-and-tunnel and 
open-pit methods, equipment develop- 
ment now permitting economic re- 
moval of overburden to depths of 
100 ft. 

The selection of bauxite for use in 
chemical and aluminum manufacture 
is chiefly determined by chemical 
analysis. Adsorbent and catalyst re- 
quirements, however, necessitate con- 
sideration of all the following criteria: 

1. A high alumina content. 

2. Iron content low or susceptible 
of further reduction. 

3. Proper physical structure as re- 
gards strength and resistance to at- 
trition. 

4. Adsorptive and catalytic speci- 
ficity. 

The specification demanded by one 
catalytic reaction may be unfavorable 
for another, and it is necessary to test 
the suitability of an ore for each of 
the processes in which it is to be 
used. 


Activated Bauxite Manufacture 


The manufacture of activated baux- 
ite involves the use of processing 
methods and equipment common to 
the mining, metal ore grading and 
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concentration, flour milling, and 
heavy chemical processing industries. 
Laboratory control of the various 
steps is achieved by adaptation of 
test methods peculiar to these indus- 
tries and by the development of other 
methods dictated by the unique prob- 
lems encountered in the manufacture 
and use of this specialized product. 
The flow sheet (Fig. 1) generally illus- 
trates the normal flow of ore through 
the steps of crushing, drying, milling 
and screening, activation, and separa- 
tion as practiced in the Porocel Corp.’s 
plant at Berger, Ark. 

The selected, crushed ore is heated 
at 250°-350° F. to remove free water, 
leaving about 30 per cent of combined 
water in the ore. 

The dried bauxite is then handled 
through a system of screens and 
crushers to an operation in which 
gradual reduction is accomplished by 
a series of milling and sifting steps. 
This procedure, which involves four 
roller mills with corrugated rolls de- 
signed to furnish the maximum yields 
of coarse grades (see Fig. 2) is gen- 
erally similar to flour mill practice. 
The intensive handling reduces to a 
minimum and rejects from the sys- 
tem any soft bauxite present in the 
original ore. 

The milled grades are thermally ac- 
tivated, the temperature employed 
depending upon the use to which the 
product is to be put. The fact that the 


activation temperature exerts. a pro- 
nounced effect upon the adsorptive. 


and catalytic properties of Porocel is 
evidenced’ by the following typical 
data: 


Adsorptive 
Vola- capacity Surface 
tile intermsof area 


Calcination matter moisture sq. meters 
temp. (per cent) sorption* per gram 
700" F...:.. 3A 118 273 
1006* F.. 2... 39 70 187 





*Capacity for producing bone-dry air. 
Weight per cent water adsorbed. 


For other purposes, such as for use 
in butane isomerization guard section 
duty, the bauxite should be activated 
at a temperature to give maximum 
aluminum chloride adsorption and an 
absolute minimum of water capable 
of- reacting with hydrogen chloride. 

The activated bauxite is cooled to 
about 300° F., preventing moisture 
pickup and permitting handling in 
conventional equipment. It is then 
subjected to final rescreening and de- 
ironing. The success of this latter 
operation depends upon the manner 
of distribution of iron in the ore and 
the control of activation. An ore in 
which the iron is dispersed through 
the granule does not respond, whereas 
the presence of most of the iron in 
discrete particles permits satisfactory 
separation. Depending upon the use 
to which the Porocel is to be put, it is 
either packaged in metal drums, tex- 
tile bags, or shipped in bulk. The 
process of manufacture is controlled 
on a 24-hour basis by laboratory tests, 
the finished product being tested in 
most cases for value in its intended 
field of use. 


Manufacture of Isocel (Isomerization 
Catalyst) 


Deironed activated bauxite plus the 
proper percentage of anhydrous alu- 
minum chloride is charged in approxi- 
mately 1,200-Ib. lots to the impregna- 
tors, which are rotating pressure ves- 
sels of about 100 cu. ft. total capacity 
(see Fig. 3). The retorts are headed 
up, heat applied with the retort re- 
volving, and the temperature raised 
to slightly above the sublimation 
point of aluminum chloride. Alumi- 
num chloride and hydrogen chloride 
fumes which escape from the retort 
pass to condensers where the alumi- 
num chloride is recovered. 

The contents of the retort are cooled 
and discharged through an enclosed 
screen to remove fines. The screened 
product is received directly into full- 
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‘INCOR’* for wells of moderate depth, 
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open-head drums lined with an acid- 
proof synthetic. 

Each lot is accepted or rejected on 
the basis of laboratory evaluation of 
a sample taken with a grain sampler. 
The laboratory is equipped to run 
chemical analyses, physical tests 
(screen analysis, volume weight, vola- 
tile matter), and the determination of 
butane isomerization efficiency by an 
accelerated technic (see Fig. 4). The 
isobutane content of the butane-iso- 
butane mixture is determined with an 


infrared spectrometer, an analysis re- 
quiring about 10 minutes. 
The usual problems attendant upon 


the handling of anhydrous aluminum 
chloride, hydrogen chloride, and mix- 
tures of these vapors have been en- 


countered. Little or no difficulty has 
been experienced in handling anhy- 
drous aluminum chloride, nor anhy- 
lrous hydrogen chloride, although 
mixtures of molten aluminum chloride 


and anhydrous hydrogen chloride are 
very corrosive to steel. 

Some idea of the problems result- 
ing from the urgent wartime demand 
for these catalytic materials can be 
gathered when it is realized that the 
Porocel plant has been called upon to 
deliver roughly four times the quan- 
tity of activated bauxite required just 
prior to outbreak of the war. The 
Isocel plant was placed in operation 
just 5 months after ground was first 
broken, and called upon to deliver 
twice its designed capacity of a new 
material on which there was no pre- 


vious history of commercial produc- 
tion. 
Bauxite in the Isomerization of 


Normal Butane 


The deficiency in the quantity of 
available isobutane for paraffin- 


Fig. 4 (Left): Butane isomerization units used in Isocel evaluation, in the laboratory. Fig. 
vapor phase) of Tide Water Associated Oil Co., at 







olefin alkylation has required the 
isomerization of the relatively abun- 
dant normal butane. Commercial 
isomerization plants use a catalyst, 
usually aluminum chloride, with a 
hydrogen chloride promoter. Early in 
the present aviation-fuel program, 
processes isomerizing butane in the 
vapor phase, and employing an even- 
ly sized activated bauxite as a support 
for the aluminum chloride catalyst, 
were adopted. Vapor-phase isomeriza- 
tion, permitting increased production 
of alkylate, the high-octane constit- 
uent of aviation gasoline, has substan- 
tially contributed to the present high 
tempo of aerial warfare now being 
carried on against the Axis countries. 

Two vapor-phase isomerization 
processes have had several years com- 
mercial usage. Both employ activated 
bauxite as a catalyst support and 
product purifier, the principal differ- 
ence between the two processes being 
essentially that of catalyst prepara- 
tion. One employs a prepared bauxite- 
aluminum chloride catalyst ready for 
use immediately upon being charged 
to the reaction vessels. The other 
process charges the bauxite support 
to the reactors and develops the cat- 
alyst in situ by injection of aluminum 
chloride in vapor form from exterior 
vaporizers. 

Isocel, the manufacture of which 
has been previously described is avail- 
able as an operating supply to users 
of the prepared catalyst. It contains 
approximately 18 per cent aluminum 
chloride uniformly adsorbed and dis- 
persed in active form in a selected 
grade of low iron-bearing bauxite. 
The particle size of the resulting 
granular catalyst is controlled with- 
in the mesh range and size distribu- 
tion specifications required by con- 





siderations of maximum catalyst ac- 
tivity and minimum vapor pressure 
loss. 

The product stream leaving the re- 
actors is a mixture of normal and iso- 
butane, anhydrous hydrogen chloride 
and traces of aluminum chloride. This 
is delivered to fractionation equip- 
ment as a pure hydrocarbon mixture 
by passing it through a bauxite-filled 
guard tower, hydrogen chloride strip- 
per and a caustic wash system. 

The bauxite adsorbent used in 
guard section duty must be specially 
prepared to give maximum aluminum 
chloride adsorptivity and minimum 
water content to avoid corrosion 
trouble. As bauxite is an excellent 
desiccant, it has been found desirable 
to dry the material in the guard cham- 
ber with hot gas to drive off adsorbed 
water. The iron content of the bauxite 
must also be low to minimize reaction 
with hydrogen chloride, which reac- 
tion would generate water. 

The vapor-phase isomerization proc- 
ess employing in situ impregnation 
of the bauxite support, counteracts 
the slow desorption of aluminum 
chloride and subsequent loss of con- 
version activity by further intermit- 
tent injection of fresh aluminum 
chloride from vaporizing vessels ad- 
jacent to the feed stream outside of 
the reactors. Throughout the relative- 
ly long life of the reactor charge the 
upper. portion of the highly adsorp- 
tive bauxite support acts as a guard. 
agaimst carryover, from the reactor, 
of aluminum chloride and of unde- 
sirable reaction products. As an added. 
insurance against final product con- 
tamination, separate bauxite guard 
towers have been used. 

The operation of vapor-phase plants 
is characterized by relative freedom 


6 (Right): Butane isomerization plant (Shell 
Avon, Calif. 
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SHUT-DOWN TIME 1/10TH OF 1% 


“Good Old Number 1”, shown at left, has been the prize performer in 
this battery of CLARK “Angles” at the La Gloria Corporation recycling 
plant, Falfurrias, Texas. It is undoubtedly the world’s champion 
compressor unit for continuous operation. Number | was shut down, 
in the year 1942, due to engine fault or repairs. exactly 70 minutes 
. . . has shown comparable performance throughout the two and a 
half years it has now been in operation. A year contains 525.600 
minutes. 70 minutes is less than 1/100th of 1% of the total. 


But this entire battery of 1] 8-cylinder. 800 horsepower “Angles” 
were only shut down an average of 8 hours each, during 1942, due 
to engine fault or repairs. That was only 1/10th of 1% of the total 
time and is undoubtedly another world’s record. 
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CLARK perfected 2-cycle design explains the amazing record of 
these engines. 


Economy of lubricating oil consumption has been equally amazing. 
This battery started operation in May, 1941. In two and one-half years, 
oil has been changed in only one engine. The cause was a bad 
piston. There was no sign of sludge in the oil, and crankcase walls 
were clean. 


Call on CLARK engineers for the whole story of CLARK “Angle” 
performance. 











CLARK BROS. CO., INC... .. OLEAN, NEW YORK, U.S.A. 


Export Office: 30 Rockefeller Plaza, New York. Domestic Sales Offices and Ware- 
houses: Tulsa, Okla.;: Houston, Texas; Chicago, Ill. ‘122 $. Michigan Ave.) ; 
Boston, Mass. (131 Ciarendon St.); Huntington Park, Calif. (5715 Bicket St.) 
Foreign Offices: London, England; Avda Roque Saenz Pena, 832, Buenos Aires. 


AFFILIATED COMPANIES: Dresser Mfg. Co., Bradford, Pa.: Pacific Pump Works, 
Huntington Park, Calif.; Bryant Heater Co.. Cleveland. 0.: Bovaird G Seyfang 
Mfg. Co.. Bradford, Pa. 


















































from corrosive problems usually pres- 
ent in catalytic processes employing 
aluminum chloride. This avoids the 
necessity for special corrosion-resist- 
ant construction materials, contribut- 
ing the advantages of low first cost 
‘and low maintenance expense. The 
readily available catalyst materials 
and comparative freedom from equip- 
ment failures permit uninterrupted 
periods of extended operation which 
are directly reflected in low produc- 
tion costs. 

The urgency of the demand for iso- 
butane which has existed since the 
inauguration of the program for sup- 
plying high-octane aviation fuel in 
the required quantities, coupled with 
the inability of some refiners to ob- 
tain the correct feed stocks for their 
isomerization plants, has in some in- 
stances prevented a full realization of 
the potential economies of vapor- 
phase isomerization. Any postwar 
evaluation of vapor-phase isomeriza- 
tion should not be based on wartime 
operations, since the vital need for 
maximum production at whatever 
cost has forced discard of catalyst 
above normal economic levels and 
disregard, in the n-butane feed, of 
impurities deleterious to catalyst per- 
formance. 


Bauxite in Catalytic Alkylation 


Because of the importance of al- 
kylation in the 100-octane-gasoline 
program, the refining industry has be- 
come generally familiar with the vari- 
ous processes for catalytic alkylation. 
The subject will, therefore, require 
little introduction here. Originally 
carried out by applying certain ele- 
vated thermal and pressure condi- 
tions, the commercialization of the 
reaction received great impetus when 
it was shown that concentrated sul- 
furic acid could perform the function 
of a catalyst for the uniting of olefins 


and paraffins, particularly isoparaf- 
fins, and many large-scale units oper- 
ating with sulfuric acid are in use. 
On the other hand, a large proportion 
of more recent plants have been based 
on the use of anhydrous hydrogen 
fluoride as the catalyst. 

Since anhydrous hydrogen fluoride 
is quite low in corrosive action on 
steel, this reagent can be employed 
without resort to acid-resisting equip- 
ment. However, water solutions of 
hydrogen fluoride corrode steel rapid- 
ly, hence it becomes very important 
to drastically limit the percentage of 
water which gains entrance to hy- 
drogen fluoride alkylation plants. 
Moreover, it has been stated that the 
hydrogen fluoride losses in such 
plants are proportional to the quan- 
tity of water getting into the unit 
(excluding leaks and spillage), which 
is an added reason for minimizing 
water allowed to enter. 

Therefore, before fresh liquid feed 
is pumped to the reaction vessels, it 
is thoroughly dried by means of ad- 
sorbent drying units. From the above, 
the importance of this step may be 
appreciated, and it can be said that 
this method has proved well suited 
to the need and is reliable in practice. 
The drying units themselves are sim- 
ilar to those described under drying 
of gases and liquefied hydrocarbons 
with bauxite. 

Simultaneously with the main reac- 
tion producing alkylate, some organic 
fluorides are produced and small 
quantities of these would be found in 
the alkylate, the propane, and the 
butane removed from the units unless 
precautions are taken. Obviously 
fluorides are very unwelcome in these 
products. 

While most adsorbents exhibit some 
ability to remove these fluorides, a 
specific grade of activated bauxite has 
provided the means for eliminating 
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Fig. 5: Isomerization of n-butane 


these compounds on a commercial 
scale. Usually two towers packed with 
granular bauxite are employed to 
operate on the entire reaction effluent 
following removal of hydrogen fluo- 
ride. In this service, bauxite removes 
the fluorides almost quantitatively 
until from 15 to 40 per cent by weight, 
based on bauxite, is retained by the 
bed. Because no means of regenerat- 
ing the bauxite in this service is at 
present practicable, relatively large 
beds are employed to provide long 
operating cycles between changes of 
the adsorbent. Traces of fluorides 
which may be found in the alkylate 
stream following these main de- 
fluorinators are picked up by a sec- 
ond set of much smaller bauxite tow- 
ers placed immediately ahead of the 
alkylate rerun unit. 

In the past, removal of dissolved 
water in feeds to sulfuric acid al- 
kylation plants has apparently re- 
ceived relatively little serious atten- 
tion, although disposal of the reject 
acid is frequently troublesome. In gen- 
eral this acid has found utility in 
other industrial processes. Frequently 
other refinery operations, notably 
lubricating oil, gasoline or kerosene 
treating, will use it, although not al- 
ways without some sacrifice in these 
operations. Consequently, the alkyla- 
tion plant usually receives a fairly 
substantial credit for the rejected 
acid. 

There appears to be a situation in 
the making which may aggravate the 
spent-acid problem, at least in indi- 
vidual instances. It has been reported 
in the press that before the year is 
over the demand for concentrated acid 
will exceed the total planned produc- 
tion. Moreover, it may be surmised 
that the supply of spent alkylation 
acid will exceed its available uses, 
particularly when all plants, includ- 
ing those which remain to be put 
into operation, are running at maxi- 
mum capacity. 

It is equally obvious that feed 
stocks can be dried in the same man- 
ner as in the case of hydrogen fluoride 
alkylation feeds; thus extending the 
useful life of the acid in the unit; 
and since the quantity of critical ma- 
terials and cost of drying installa- 
tions are relatively small, interest in 
this direction appears to be increas- 
ing. In at least one instance, it has 
been noted that such a drier is to be 
installed. It may be calculated that 
acid saved would be of the order of 
5 per cent of fresh acid makeup, 
which by itself may only be impor- 
tant if a majority of plants effect this 
saving. However, aside from the .con- 
sideration of reducing the rate of wa- 
ter dilution of the acid by eliminating 
dissolved water in: the feed stocks, 
some other advantages may result, 
including improvement in octane 
values and yields of the alkylates and 
reduction of unwanted side reactions 
which themselves probably split out 
water. 
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A L00K AHEAD—To the Future 
Of Instrumentation in Refining 


by K. BR. Knoblauch * 


w*s has quickened progress. In 
a thousand laboratories, in a 
thousand places, exciting inventions 
are taking place. Just as our past has 
prepared us for the present, so is our 
present preparing us for the future. 
War has unlocked inventive genius 
to give us a more abundant life when 
strife ceases. 

Petroleum industries are assured of 
a great future beyond victory be- 
cause of vision, because we are an- 
ticipating the golden age ahead—a 
time more potentially rich and pro- 
ductive than any the world has ever 
known ...a new age in instrumen- 
tation and hence petroleum products. 

In the last 2 years the public press 
has written column after column on 
a huge and remarkable group of ac- 
tivities known as “100 octane” and 
“synthetic rubber.” The more tech- 
nical trade papers and scientific jour- 
nals have been filled with such ex- 
pressions as cumene, styrene, copoly- 
mer, butadiene, petro-chemistry, iso- 
this and iso-that. It is evident a far- 
reaching change is taking place in 
the petroleum industry. 

Wartime refinery construction has 
greatly accelerated instrumentation 
of many processes which were little 
beyond the pilot-plant stage at the 
beginning of the war; i.e. isomeriza- 
tion, fluid catalytic cracking, hydro- 
gen-fluoride alkylation; butadiene, 
toluene and ethy! alcohol extraction. 
These processes have presented a va- 
riety of somewhat new instrumenta- 
tion problems, although many of them 
have resulted in applying modern in- 
strumentation to relatively old prob- 
lems, in effect, crowding a decade 
of technological advance into a few 
months’ time. 


Just why is it we can produce lab- 
oratory curiosities of yesterday in 
unbelievable quantities today? 

The answer, categorically speaking, 
is simple: Today we have tools for 
doing it; yesterday we did not.! 

It is not the intent of this article 
to identify the number nor impor- 
tance of the tools utilized to achieve 
these results. It is our aim to show 
how a group of tools known as in- 
dustrial measuring and controlling 
instruments were vital to these ad- 
vances; haw they are well on the 


*Petroleum manager, The Brown Instru- 
Ment Co. 
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Instr t-control panel board, showing air-operated potentiometer 
end recording multivoltmeter pyrometers at And: 


way to meet tomorrow’s problems. 
In a surprising number of cases they 
have already arrived. 


Temperature Measurement 


Without temperature measurement 
of the proper kind, for instance, even 
a still of 20 years ago could not have 
been operated. The requirements to- 
day are amazingly more difficult and 
complex; tomorrow’s will be even 
more so. Some of tomorrow’s temper- 


Knoblauch has 
been with the 
Brown Instrument 
Co. for the past 20 
years. He is a 
graduate chemical 
engineer, Univer- 
sity of Pennsyl- 
vania, a Sigma Xi 
and a Tau Beta 
Pi. In his present 
connections he has 
served in the engineering and field 
sales divisions of the Brown company. 
Knoblauch holds three patents on 
control systems. 
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ature problems have been antici- 
pated and many things already ac- 
complished. 

Undeniably, the thermocouple has 
come into its own as the most all- 
around accurate, sensitive, and re- 
liable principle for measuring tem- 
perature. Tube systems have their 
place and properly so, but when it 
comes down to borderline activities 
where advantages must be taken of 
every possibility, there is yet to be 
found any primary measuring source 
which will even approach the ther- 
mocouple. 

During this war period, we have 
learned how to design thermocouples 
to respond far more rapidly than 
the process itself. Without this pri- 
mary speed, all improvements in in- 
strumentation would avail little. Yes- 
terday’s temperature lags were ex- 
pressed in terms of minutes, now 
they are spoken of in seconds. 

But thermocouple responsiveness is 
not in itself the entire story. In order 
to take advantage of this character- 
istic, instrument responsiveness has 
recently been increased. The combi- 
nation of these is something hereto- 
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fore unknown to the petroleum or 
any other industry. Yet, we are on 
the threshold of still greater speed 


possibilities. 
In the modern refinery, there are 
hundreds of temperature points 


where recording and controlling in- 
struments are not needed. In the past 
these have been indicated by a man- 
ually operated central reading indi- 
cator. The value of such a system 
was decidedly limited because the 
operator’s hands were needed to bring 
the instruments into balance. Today’s 
indicator will bring in readings at 
the rate of about 2 seconds per point. 
Because the instrument balances au- 
tomatically, the operator’s hands are 
left free for writing. Just as soon as 
the petroleum industry is able to use 
it, the speed can be increased to 1 
second per point. This is not a predic- 
tion. The instrument has already been 
built and is in service in other in- 
dustries. 


Lead Lengths Unimportant 


It is unaffected by long-lead 
lengths. Number 16 gage lead wire is 
recommended even though WPB’s 
L-134 has made Number 14 gage 
again available, presumably due to 
sensitivity limitations of conventional 
mechanical potentiometers. 


Precision goes hand in hand with 
speed. Accuracy of these central read- 
ing potentiometer indicators is % of 
1 per cent and sensitivity is 6 parts 
in 10,000. Such movements, of course, 
are undetectable to the naked eye 
on the 28-in. scale normally used. 

Recording instruments have kept 
pace with the speed and precision of 
the indicator. When the petroleum in- 
dustry is in a position to use it, a re- 
corder making full-scale pen travel 
in 1% seconds will be forthcoming, 
not as an experimental model, but 
as a tried and proven design. Several 
hundred of these instruments, known 
today as “flight test recorders” have 
logged thousands of operational 
hours, supplied clues for eliminating 
design defects in airplane engines and 
air frames, under flight conditions 
where a human being was not physio- 
logically able to sense and log read- 
ings. 

Unqualifiedly, however, the most 
powerful tool comes to the refiner 
when this high-precision electronic 
potentiometer is linked to an air- 
actuated control system. Many things 
are possible through its use which 
were hitherto almost inconceivable. 
Comparative tests in the petroleum 
industry. have indisputably shown 
this high-sensitivity measuring cir- 
cuit, tied in with continuous balance 
and consequent instantaneous posi- 
tioning of the air-control flapper, is 
the answer to tomorrow’s require- 
ments. Any conclusions regarding 
temperature control should not be 
considered complete or final without 
recognizing this combination. Evidence 
accumulated on hundreds of cases 
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bears dramatic confirmation to this 
statement. 

Because of the continuous balanc- 
ing action of the electronic air-con- 
trol potentiometer, limitations inher- 
ent in the mechanical or nudging 
type of potentiometer are completely 
eliminated. This means the controlled 
air pressure is continually respond- 
ing' to every small change. The in- 
troduction of a high capacity non- 
bleed pilot, another wartime inno- 
vation, means instantaneous valve re- 
sponse, reduction of “flywheel cy- 
cling” and brings about hairline con- 
trol on otherwise ticklish jobs. 

Installations now in service have 
shown that many poor control in- 
stallations formerly attributed to 
process lag were actually due largely 
to lack of precision in the measur- 
ing circuit and to laziness or dead 
spots in the pilot system. Such prac- 
tices as over-correction find their 
greatest value in overcoming meas- 
urement and pilot-system crudeness 
and find proper application in only 
a very small per cent of cases. With 
proper measuring and pilot sensitiv- 
ity, there is seldom need for anything 
but throttling range adjustment and 
reset in control instruments. 

Tomorrow the full scale span in 
degrees will be considerably smaller 
than it is even today. There.is a 
good possibility this electronic po- 
tentiometer may operate on full-scale 
temperature span of 20° F. Today, 
changes are small as 1/10 of 1° are 
reflected in the controlled air pres- 
and hence in the controlled 
valve. Tomorrow even greater con- 
trol sensitivity will be available. The 
technique of pure-product separation 
will receive enormous stimulation. 


Research Department Tool 


Whereas, up to this point chief con- 
cern has been with the operating de- 
partment, research departments have 
found amazing value in the elec- 
tronic-potentiometer possibilities. As 
mentioned, the precision self-balanc- 
ing indicator is direct reading, elim- 
inates manual balancing, conserves 
manpower, has no galvanometer and 
is unaffected by vibrations and ex- 
ternal resistance which decidedly 
handicap mechanical potentiometers. 
In the laboratory, as well as in the 
refinery, sensitivity of the electronic 
potentiometer is maintained even 
when the external resistance amounts 
to several hundred ohms. Typical lab- 
oratory applications for the precision 
indicator include routine temperature 
and millivolt measurement, engine 
testing, knock engines, low and high- 
temperature - distillation apparatus, 
furnace and oven temperatures and 
millivolt output of pH. 

Temperature measurement and con- 
trol is sometimes treated as the pam- 
pered darling of refinery instrument 
problems. Due credit should be given 
the work horse of the refinery-instru- 
ment family, the differential-flow 


_in the 


meter. Many times the successful op- 
eration of a ticklish temperature ap- 
plication can be traced to the help 
given it by the flow controller with 
its steady, balance-wheel regulation 
of inputs, drawoffs, etc. 

There have been two broad devel- 
opments in the flow field during the 
past 2 years. The more recent of these 
has arisen because refineries are be- 
coming more and more chemical 
plants requiring the use of acids, 
molten salts, etc. In particular, HF is 
being widely used and one of the 
problems which had to be solved 
guickly and satisfactorily was the de- 
sign of a meter to measure or to con- 
trol the level of fluids where this 
corrosive element was present. It was 
evident at the beginning that such 
things as  pressure-tight bearings, 
thin-walled bellows, etc., were at an 
inherent disadvantage and that any 
design approaching bottle-tight con- 
struction as an ideal would be the 
proper one to develop. Fortunately, 
inductance-bridge transmission per- 
mitting magnetic transfer of position 
from inside to outside of a pressure 
vessel was well known and it simply 
became a matter of starting from that 
point and doing the things necessary 
for the specific. problem at hand. 


Upside Down Meterbody 


Solution proved to be simple. The 
float and its attachment were turned 
upside down and submerged in the 
mercury. Now the same mercury 
which fills the U-tube also seals the 
float. Just as the name “jeep” is de- 
rived from practical usage, this me- 
terbody has become known as the 
“upside down meterbody.” 

Put a steam-heated jacket around 
this same meterbody, pipe it close to 
a line carrying molten salt and the 
result is a means of measuring mol- 
ten-salt flows. 

Conversely, run cold brine through 
the jacket, make the piping self-vent- 
ing and a meter results which can- 
not become vapor locked. Since no 
pressure-tight bearing is used, the 
problem of finding a grease capable 
of withstanding the solvent action of 
propane and similar hydrocarbons be- 
comes nonexistent. 

There are many other detailed facts 
which could be presented to indicate 
that the industrial instrument indus- 
try has shown itself capable of not 
only keeping up with the times and 
meeting the manifold problems tossed 
to it,, but is actually leading the 
parade and making possible even 
greater technological improvements 
industries it serves. There 
are hush-hush ideas in research lab- 
oratories which cannot be made pub- 


lic. Tomorrow they will be commer-’ 


cial practice and the petroleum in- 
dustry can be assured that, when the 
time comes, the instrument industry 
will be on hand with the tools needed 
for what is required. 
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Mechanical Shaft Seal 
For Centrifugal Pumps 


by George V. Shaw* 


uk development of our extensive 
petroleum pipe-line systems and 
the great expansion and improve- 
ments in our refinery processes have 
been possible largely because of the 
ability of our equipment manufac- 
turers to keep pace with the progress 
made by our petroleum engineers. 

Everyone is familiar with the con- 
spicuous part played by the centrifu- 
gal pump in these great develop- 
ments. These are now largely used 
in pipe-line service and for practical- 
ly every pumping duty in the process 
industries, where liquids are moved 
in transportation and manufacturing 
cycles. Centrifugal pumps have been 
developed and built along with the 
processes in which they serve and 
designs have been refined to meet 
the most exacting requirements. 

Light liquids, high pressures and 
speeds have necessitated the develop- 
ment of a more reliable and economi- 
cal means of sealing a rotating shaft 
than can be obtained when using the 
conventional stuffing box and pack- 
ing. Pump engineers and manufac- 
turers have recognized this problem 
and long and serious research has 
been applied to the solution of it. 

For instance, the Cameron shaft 
seal, developed by engineers of In- 
gersoll-Rand Co., is based on more 
than 15 years of field experience, per- 
sistent shop research, and experimen- 
tation. This seal provides by mechani- 
cal means a simple and eéffective 
method of sealing centrifugal pump 
shafts, when these shafts operate un- 
der conditions where conventional 
packing would be expensive and 
troublesome. One type of Cameron 
mechanical seal was put in service 
on main pipe-line pumps in 1928 and 
a number. of these original seals are 
still in service. 

Now, new and improved single and 
double seals are available for use on 
Ingersoll-Rand Cameron pumps. The 
choice of type depends on the service 
conditions. However, in order not to 
complicate the description, this dis- 
cussion will deal primarily with the 
single seal which is applied on most 
services, unless the liquid handled by 
the pump is corrosive. 

The sealing element consists of a 
rotating and stationary member, hav- 
ing sealing faces that are brought 
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‘fore it is assembled 


into sliding contact under a pressure 
sufficient to prevent the escape of 
liquid. These seal members are rings 
that are substantially mounted about 
a shaft sleeve, with a sealing face on 
one side of each ring. The surface 
opposite the sealing face is séated on 
a ring of packing. The stationary seal 
ring packing is seated against the 
outer gland, while the rotating seal 
ring or telescopic sleeve is fitted with 
cup-shaped packing that seats on the 
shaft sleeve and is firmly held in 
position by a spacing collar. The pack- 
ing seats allow sufficient movement 
so that the seal faces maintain per- 
fect contact and alignment. The con- 
tact pressure between the sealing 
faces is low, so that there is little 
wear. Spring force is provided for 
keeping the seal 
faces together when 
the stuffing box is 
not under operat- 
ing pressure. Small 
coil springs supply- 
ing the pressure for 
this purpose are 





Low contact pressures on the seal- 
ing faces may be more readily under- 
stood by the illustration, Fig. 1. The 
pressure within the stuffing box will 
act over area “A” and the resulting 
force will bring the faces of the tele- 
scopic sleeve and the seal ring in con- 
tact under a certain pressure which 
can be controlled and adjusted to the 
operating conditions by changing the 
contact area “B.” 


The statements concerning the de- 
sign of the single seal are applicable 
to the double seal. This latter type 
consists of two single seals mounted 
on the same shaft sleeve but operating 
at opposite ends of the stuffing box. 
This arrangement of the seal is gen- 
erally used for conditions involving 
corrosive liquids, such as acids in al- 


kylation and isomerization plants, 


where it is desirable to keep the liquid 
from coming into contact with the 
seal parts. To accomplish this, it is 
necessary to inject oil or other suit- 
able liquids between. the two seals 
at a pressure differential of approxi- 
mately 10 lb. above the pressure on 
the stuffing box. The liquid from be- 
tween the seals being under higher 
pressure than the liquid inside the 
pump at the stuffing box, will tend 
to seep to the inside of the pump, 
thus keeping the corrosive fluid from 
contacting the seal parts. To provide 
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spaced around the 
shaft and properly 
guided to assure an 
even loading. 

The entire rotat- 
ing element of the 
seal is mounted on 
a shaft sleeve be- 
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into the pump, so 




















that no adjustments 
are necessary once 
the seal is in place. 

An important fea- 
ture of the design 
of the Cameron shaft seal is that 
it will operate in liquids that possess 
poor lubricating qualities. The seal 
is in partial hydraulic balance and 
the unit contact pressure between the 
sealing faces can be controlled. As 
designed, the unit contact pressures 
are relatively low so application to 
service where the liquid has poor 
lubricating qualities or the pressures 
on the seal are high is feasible. 

On pump *hstallations where high- 
gravity, light hydrocarbons are han- 
dled, the Cameron shaft seal is pro- 
vided with auxiliary packing and pro- 
vision is made to vent any gases 
escaping through the seal either to 
atmosphere or to the gas line. 


Fig. 1: Drawing showing the essential design details of the 


Cameron shaft seal 


sealing medium injection, it is neces- 
sary to have additional equipment. 

Certain outstanding advantages of 
the Cameron shaft seal over packing 
are apparent: a 

1. Once installed, it requires no fur- 
ther adjustment. 

2. Low contact pressure between 
sealing faces allows of its use for 
high stuffing-box pressures and for 
liquids having poor lubricating quali- 
ties. : 

3. It is suitable for shaft sealing 
pumps having variable loads or stuff- 
ing-box pressures. 

4. No outside lubrication is needed 
where the service permits the use of 
a single seal. ; 
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Fig. 3: Flow diagram of 5,000-bbl.-per-day Mercapsol treater at Cabin Creek, W. Va. 


TANK AND PUMP SCHEDULE OF CABIN 
CREEK MERCAPSOL TREATER 


(See Fig. 3) 
Pump 

No. Service 

1 Raw gasoline feed 

2 Dilute caustic feed 

3 Mercapsol makeup transfer pump 
4 Regenerated Mercapsol feed 

5 Spent Mercapsol feed to flash tower 


Mercapsol Process 


(Continued from page 127) 
that in both cases lead savings are 
appreciable over the raw gasolines, 
which indicates even greater savings 
over the doctor sweetened gasolines 
where lead depreciation is almost in- 
variably encountered. 

Table 2 shows data from the 5,000- 
bbl. Mercapsoi treater on two gaso- 
lines, a Pennsylvania straightrun and 
a thermally cracked gasoline from 
Pennsylvania and Mid-Continent 
mixed gas oils. Although the mer- 
captan sulfur of the raw gasolines is 
low, slight octane appreciation is 
shown for both clear and leaded sam- 
ples, and the net saving in TEL com- 
pared to the doctor sweetening proc- 
éss which this Mercapsol treater re- 
placed has proven substantial. 


Conclusion 


The doctor test is obsolescent in the 
petroleum industry, and as far as mo- 


6 Hot spent Mercapsol to regenerator 
tower 


7 Recovered gasoline return pump 
8 Regenerated Mercapsol to storage 
9 Hot reflux water 

10 Mercapsol circulating pump 

Tank 

No. Service 

1,4 Water wash settler 


Mercapsol gasoline settler 
Mercapsol settler 

Regenerated Mercapsol storage 
Spent Mercapsol storage 
Mercapsol makeup 

Dilute caustic makeup 
Gasoline flash tank 

Recovered gasoline accumulator 
Hot water reflux tank 


Ke owen ouwn, 


~~ 


TABLE 1—MERCAPSOL TREATED CRACKED GASOLINES FROM PILOT PLANT 


: Per cent 
Per cent Weight, per cent RSH-S Total 
treat RSH-Sin gasoline removal sulfur 
Raw Talco 0.091 0.27 
Treated Talco 6.7 0.0025 97.2 0.16 
Raw Mid-Continent 0.042 0.07 
Treated Mid-Continent 3.0 0.0068 83.8 0.04 


OCTANE NUMBERS AND LEAD SUSCEPTIBILITIES 
(See Figs. 4 and 5) 





Cubic centimeters, 0o——, -—05—~". -—1.0—_,, -——_2.0—_,_ -— 3.0 
TEL per gal— MM* Res. MM Res. MM Res. MM Res. MM Res. 

Raw Talco 69.2 75.4 70.9 788 72.0 80.6 73.8 83.5 75.2 85.2 
Treated Talco 69.6 75.2 72.2 79.2 73.8 81.8 75.8 85.4 77.7 87.7 
Raw Mid-Continent 63.9 68.4 68.7 73.4 70.6 76.7 74.2 80.3 768 82.2 
68.6 69.0 73.8 71.5 77.6 76.0 81.6 78.1 83.9 


Treated Mid-Continent 64.2 


*MM—A.S.T.M. motor method octane number. 


tor fuels are concerned there are def- 
inite indications that it will soon cease 
to exist. For this reason the Mercap- 
sol treating process, while capable of 
producing doctor sweet gasoline by 
using a moderately high treating ratio, 
is more economically operated by de- 
signing for a minimum treat consist- 


Res.—1939 research octane number. 


ent with acceptable odor. The 5,000- 


bbl. unit described previously was de- 
signed for 7 per cent of Mercapsol 
solution based on 100 per cent gaso- 
line throughput. In the 3 years of 
operation no single odor complaint 
has been registered, although millions 
of gallons of gasoline sour to a strict- 
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TABLE 2—MERCAPSOL TREATED GASOLINES 
(From 5,000-Bbl.-Per-Day Unit) | 


i: ly interpreted doctor test have been 
marketed. 

















The advantages of the Mercapsol Per cent 
process for gasoline treating may be ee er age Roane ee, sor 
summarized as follows: Raw Pennsylvania straightrun. ....... 0.0089 0.019 
|. Mercaptans are almost complete- Tyeated Pennsylvania straightrun ____ 8.1 0.0020 7 0.009 
ly removed in one treating operation. Raw cracked gasoline ................... Ye 0.0142 ; 0,034 
2. A low treating ratio is used, re- Treated cracked gasoline ................ 8.0 0.0010 93 0.021 
“at ] OCTANE NUMBERS 
” | T = j Z 
Cubic: centimeters, spi ri) is ‘ -15- . 
poset ust TEL per gal.— MM Res. MM Res. 
Raw Pennsylvania straightrun ........ 55.2 53.1 66.4 67.3 
Treated Pennsylvania straightfun ...... 55.6 53.3 _ 08.0 67.9 
Raw cracked gasoline .........:........ 62.9 64.9 72.7 170 
Treated cracked gasoline .............. 63.2 65.1 73.2 71 
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Fig. 5: Lead-susceptibility curves for raw 
and Mercapsol-treated thermally cracked 
gasoline from Talco crude 


sulting in economical utility require- 
ments for regeneration of the solution. 

3. The solution itself is cheap and 
is usually readily available. It is not 
exhausted by repeated use but may 
be regenerated indefinitely. 

4. The operation is simple and with 
adequate instrumentation requires a 
minimum of attention. 

5. The operating conditions are mild 
and no expensive alloys are required 
nor is corrosion encountered. 





ee 


ow ' 


| 


OCTANE NUMBER 





| 


os}f/ 4 — 





O RAW M-C GASOLINE | 


Fig. 4:. Lead-susceptibility curves for raw 
and Mercapsol-treated Mid-Continent C.H.P. 
gasoline 
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6. Existing equipment can be fully 
utilized in converting a doctor or 
caustic washing plant to the Mer- 
capsol process, and capital expendi- 
ture is held to a minimum. 

7. The solution is not more toxic 
nor more dangerous to handle than 
caustic soda solution. 

The pilot Mercapsol unit herein de- 
scribed is located at the Northfield, 
Ill., laboratory of The Pure Oil Co., 
and is available for experimental gas- 


‘oline treating. 
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PATTERSON STEEL 


STRUCTURAL STEELWORK 
Produced by Patterson 


Structural steelwork produced by Patterson the past 24 years 
includes the complete range of structural frames, steel buildings, 
bridge and industrial construction. From private industry to govern- 
ment war projects—from oil, mining, cotton and processing industries 
to air depots and airplane factories—Patterson experience in engi- 
neering, fabricatiny and erecting has characterized our co-operation 
to meet wartime emergencies and industrial requirements. 


Patterson facilities, largely’ freed from wartime obligations, are 
again available for immediate and postwar construction to meet pres- 
ent and future requirements for bigger and better manufacturing, in- 
dustrial and processing operations. 


ALSO DISTRIBUTORS OF STEEL WAREHOUSE MATERIALS 


@ Tool Steel 
@ Rivets 


(Largest Stocks South of St. Louis) 


Designs and Quotations Submitted Without Obligation 


@ Cold Drawn Steel 
@ Bolts and Washers 
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GUIBERSON OIL FIELD EQUIPMENT 
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Constant research in the field .. . daily laboratory testing ... modern 
a. precision production methods . . . proof of operation in the field—therein 
TYPE "E" Mf if | lie the reasons for Guiberson superiority. For dependable performance 
Guiberson Drilling / at all times—for maximum production at minimum cost—use precision 


Head. For com- : : 2) 
pleting wells built oil tools by Guiberson. 


by controlled Sic ‘ See , : 

pressure or f The GUIBERSON SW AB—Because of exclusive flexible basket fea- 

reverse cir- ti ‘ ° 

duilition: 4 = ture the Guiberson swab insures full recovery, pulls more fluid per cup 
ee life, falls faster, wears slower and allows more speed in changing cups. 

TYPE "K" | GUIBERSON CONTROL-HEAD PACKERS—Moost efficient packer 


SWAB yet developed. Can be run against high pressures as valve at top is open 





while running. Gas and fluid can pass freely upward between packer 
shell and tubing. Can be easily set. at any depth and reset higher or 
lower at will. With the Guiberson Packer the operator is at all times 


in full control of his well. 
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Pneumatic-Set Controller Gives Automatic 


Process Adjustment 


NEW member has been added re- 

cently by Taylor Instrument 
Companies to the Fulscope family— 
the pneumatic set controller. Designed 
for use in two-instrument control sys- 
tems where a temperature, pressure, 
rate of flow, or liquid level is required 
to conform to changes in.another 
variable related to the same process, 
the instrument has these features: 


1. Control point is indicated by a 
set pointer and adjusted by varia- 
tions in input air pressure coming 
from another instrument and result- 
ing from changes in some other vari- 
able, either controlled or - uncon- 
trolled. 

2. Visible control point adjustment 
provides a continual check on the 
quality of control in effect. 

3. An adjusting dial which is cali- 
brated in “inches of set pointer move- 
ment per pound change in input air 
pressure,” determines the magnitude 
of linear set pointer travel. 

4. Set pointer always indicates the 
correct control point, regardless of 
the ratio in which the instrument is 
set, 

5. Set is re- 


pointer movement 
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versible. Full-range continuous ratio 
adjustments can be either direct or 
inverse for an increase in input air 
pressure. 

6. Control-point setting can be 
manual, allowing process to be started 
under full manual control and grad- 
ually changed over to full automatic. 

7. With ratios less than 1 to 1, the 
pneumatic set control band can be 
positioned for any desired section of 
the chart or ‘scale. 

8. High and low set pointer travel 
limits can be established by means 
of stops which are standard in the 
pneumatic adjustment unit. 

9. This pneumatic set controller is 
available with any of the standard 














types of Fulscope control whith are, 
fixed high sensitivity, adjustable 
sensitivity, adjustable sensitivity with 
automatic reset, adjustable sensitivity 
with preact, and adjustable sensitivity 
with automatic reset and preact. 


Typical Uses in the Petroleum 
Industry 

Pneumatic set control is already 
well established in the petroleum in- 
dustry in the control of such appli- 
cations as: 

Fractionating towers.— The trans- 
mitter is a liquid-level instrument on 
the tower, adjusting the set pointer 
of the pneumatic set instrument, lo- 
cated adjacently or remotely, which 


PUMP 








MASTER CONTROLLER 
(INDICATING LEVELBUOY 
CONTROLLER WITH 
ADJ. SEN. & AUTO. RESET) 


























Fig. 2 


Taylor pneu- 
thatic set controller 
equipped with adjust- 
able sensitivity (28) 
and automatic reset 
(29). The pneumatic 
adjustment unit (27), 
is linked to Fulscope 
control mechanism. Ra- 
tio adjustments are ef- 
fected by a transpar- 
ent knob- (4) located 
in front of a dial cali- 
brated in inches of set 
pointer (26) movement 
per pound change in 
input air pressure. 
Manual-set point ad- 
justments are made 
through the use of 
knob (21). For sche- 
matic drawing and de- 
scription of operation, 
see Fig. 4 


controls the flow from the tower. 


Reboiler outlet temperature con- 
trol.—The outlet temperature instru- 
ment adjusts the set pointer of the 
pneumatic set flow controller which 
then increases or decreases the steam 
or hot oil flow to the reboiler. 


Pipe-still outlet temperature con- 
trol.—Here the transmitter measures 
the outlet temperature and resets the 
control point of the pneumatic set 
controller which regulates the fuel 
supply to the burners. 

The versatility of pneumatic set 
control is indicated by the following 
schematic drawings. In Fig. 2, the 
problem is one of maintaining a near- 
ly constant withdrawal of liquid 
without permitting tank level to vary 
excessively. The transmitting level 
instrument, equipped with adjustable 
sensitivity’and automatic reset, is set 
in low sensitivity and with a slow 
reset rate. Ordinarily this instrument 
could operate the control valve di- 
rectly except for the fact that varia- 
tions in steam pressure, pumping 
head, downstream pressure, or a par- 
tial plugging of the valve would pro- 
duce undesirable variations in the 
flow rate. Instead, the output air pres- 
sure of the transmitter sets the con- 
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Every engineer interested in becoming acquaint- 
ed with the application and operation of tube 
expanders in the process of tube rolling and 
expansion should have, for ready reference, 
AIRETOOL’S EXPANDER Book. It is packed with 
valuable technical and “know how” information. 
Send for your copy today. It’s free—there is no 
obligation. Use the coupon below or write 
AIRETOOL a card or letter. 





Whenever tubes and pipe are to be joined, there 
is need for an AIRETOOL TUBE EXPANDER. They 
are precision made, long lasting and versatile. 
Made to meet every tube expansion need—to fit 
every type and size of tube. Special types for 
unusual conditions. Right angle or universal 
drives where the opening is hard to reach. 


REMOVE FOREIGN DEPOSITS FROM TUBES QUICXLY AND EFFI- 
CIENTLY WITH AIRETOOL TUBE CLEANERS. WRITE FOR DETAILS. 
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The Airetool Manufacturing Co. 
Dept. OG, Airetool & Yost Superior Factory Bldg. 
Springfield, Ohio. 

Please send me your new book on Tube Expanders. 
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NO DUST OR DIRT CAN 
ENTER PATTIN ENGINES 


SEE ACME - 
PATTIN LINE 


CATALOG 


Fully Inclosed 40 H.P. 2-cycle Engine 


For greater wartime performance and postwar profits, Pattin’s 
. . Bed fully inclosed. Full splash 


40 H.P. 2-cycle Engine excels. . 





lubrication. Timken main bearings. Solid steel forged crank shaft. 
Side- plate openings. Accessible air valve. Stainless steel valves. 
Inclosed governor, has safety stop. Cylinder, head and piston 
of nickel cast iron. Large water jacket. Cylinder lubricated at 


3 points by force feed pump. And many other Pattin per- 
fected features—backed by 55 years’ specialized engine build- 


ing experience. 





Fully Inclosed 15-25 H.P. Engine 


A moderate speed, 15 to 25 H.P. 





Engine, suitable for any ‘power 





requirements within its range— ACME 
especially for single well opera- DRILLING 
tions. This new Pattin unit is built Bits 


in perfect accord .with these 10 
essential points: (1) Bed fully in- 
closed. Full splash lubrication. (2) 
Bored. cross-head guide. Finest al- 
loy steel and bronze fittings. (3) 
Removable cylinder head. Nickel 
cast iron. (4) Timken roller main eiein 
bearings. (5) Water pump at- 
tached to bed plate. Brass lined. 
(6) Inclosed, variable speed gov- 
ernor. Safety stop. (7) Noiseless, 
steel intake valve. (8) No trouble- 
some springs. (9) O.C. Wico igni- 
tion. (10) Clutch pulley and idler 
fitted with roller bearings. 


breakage. 


No. 


TOOL 








Parkersburg, W. Va. 


Famous since 1900 
—for super - tough- 
ness. Forged, of se- 
lected bit steel, and 
heat-treated to in 
against pin 


Write for Acme 
Tool Catalog 
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ACME FISHING 


co. 


PATTIN BROTHERS DIVISION 
OF ACME FISHING TOOL COMPANY 


RIETTA. OF 


EXPORT OFFICE ? RECTOG ST., NEW YORK 
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trol point of the pneumatic set con- 
troller which regulates the steam 
valve. Thus a required flow is main- 
tained in spite of load changes at any 
point in the system. 

For another example of the simpli- 
fication by pneumatic set of an other- 
wise complex control problem, refer 
to Fig. 3 representing an industrial 
air compressor, powered by an inter- 
nal-combustion engine. Air-delivery 
demands on such compressors gen- 
erally vary suddenly and widely and 
require comparable changes in fuel- 
throttle valve position if constant out- 





put pressures are to be maintained. 
Such a system is’ practically uncon- 
trollable without pneumatic set, be- 
cause of flywheel inertia effects. 

With the addition of pneumatic set 
to the system, the transmitting in- 
strument, instead of adjusting the en- 
gine throttle, calls on- the pneumatic 
set controller for an engine speed 
exactly correct for the maintenance 
of required discharge pressures. The 
limit stops of the pneumatic adjust- 
ment unit prevent the engine from 
going out of bounds and also from 
stalling. 
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OF A BOMBER 


The real business end of a bomber is in the 
soul of the soldier. It is the courage and con- 
viction of young men who are willing to face 
the terror of fear and fury which mortal com- 
bat begets. In brief, it is the will to destroy in 
order to survive. That is the whole business, 
from end to end, of bombers and bombs. 

The finest job any nation ever did is on 
view for the world to see in action. It consists 
of twelve million young men and women 
reared in American homes and raised by their 
government to the greatest military force in 
history. 

The next most inspiring spectacle is the 
quality and quantity of the equipment we have 
produced for these fighters. It is the very best 
and the most anywhere. 

In this war, as in most other wars during 
the last ninety years, The Harrisburg Steel 
Corporation has gone all out in the making 
of the best munitions it knows how to make. 
It will be our happiest day when our bombs, 
all bombs, cease dropping. On that day, but 
not before, we will drop aerial bombs from 
our list of major products, which include: 
Seamless Stee! Cylinders, Couplings, Pump 
Liners and Liquefiers, Drop Forgings, Drop- 
Forged Steel Flanges, Coils and Bends, Alloy 
and Carbon Steels. 





HARRISBURG 
STEEL CORPORATION 
HARRISBURG + PENNSYLVANIA 























Operation of the Pneumatic Set 
Controller 


In the schematic drawing Fig. 4, 
the pneumatic adjustment mechanism 
is indicated in solid lines to differen- 
tiate it from the controller mecha- 
nism. With an increase in the input 
air pressure entering the pneumatic 
adjustment unit through line (1) at 
(6), set pointer movement will be 
direct or to the left on the chart, rais- 
ing the control point. If inverse ac- 
tion is required, line (1) attaches at 
(5), when movement of the set pointer 
will be to the right, lowering the 
control point. 

Assuming that pneumatic set ac- 
tion shall be direct with input air 
pressure entering outside bellows at 
(6), an increase in pressure will cause 
pin (11) to move toward the right. 
Parallelogram (12) transmits this 
movement to arm (15) which is 
pivoted at (13), moving it upward. 
The resulting upward movement of 
pivot (17) is transmitted through link 
(18) to bell crank (2) which pivots at 
(25). Link (23) which attaches to 
floating gear (19), to which set pointer 
is attached, is drawn downward. Set 
pointer moves to the left. 


The extent of set pointer travel, 
per pound change in input air pres- 
sure, is governed by ratio adjusting 
knob (4). Travel increases as knob 
is turned to higher dial readings. The 
dial is calibrated in inches of set 
pointer movement per pound change 
in input air pressure, the units rang- 
ing from 0 to 0.4 in. per pound. 

Set pointer may be adjusted man- 
ually across the entire chart by means 
of knob (21). Turned in a clockwise 
direction, set pointer movement is to 
the right. For manual adjustment to 
the left, knob (21) is turned in coun- 
terclockwise direction. 


To operate the pneumatic set con- 
troller as a standard Fulscope in- 
strument, knob (4) is turned to zero. 
The pneumatic adjustment unit then 
ceases to adjust the set pointer and 
control point adjustments are made 
manually. 


Chemical Digest Issued 


Chemical Digest has just been is- 
sued by Foster D. Snell, Inc., 305 
Washington Street, Brooklyn 1, N. Y. 
This digest appears semiannually in 
lists, abstracting briefly the impor- 
tant chemical and allied developments 
of the semiannual period immediately 
preceding. This issue stresses espe- 
cially developments in synthetic rub- 
ber and its technology, uses for rare 
metals and elements, new drugs and 
chemicals, plastics, superfuels, lubri- 
cant additives and numerous other 
items. Also, a folder on “Who, What 
and Why?” outlining the work of that 
organization is available for the ask- 
ing. 
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Propane Refrigeration 


(Continued from page 129) 

take by amy combination of com- 
pressor cylinders in operation simul- 
taneously there will be negligible en- 
trainment of liquid from the trap to 
the suction header. As a further safe- 
guard a small steam coil is usually 
located in the bottom of the suction 
header to evaporate any propane car- 
ried over to this point. 


Compressor Fuel 


Consideration of available utilities 
within the refinery generally leads to 
the choice of gas-engine-driven single- 
stage compressors. Natural gas is the 
logical choice of fuel gas because of 
its low hydrogen-sulfide content. Re- 
finery gas if used must be scrubbed 
for hydrogen-sulfide removal to meet 
the specifications of the compressor 
manufacturer 

To permit continuous operation of 
the equipment in the event of failure 
of natural ga other fuel supply, 
t is desirable to make provision for 
the use of propane as fuel. Liquid 
propane in storage may be vaporized 
into the plant fuel-gas mains at small 
expense, and regulation of the com- 
pressors to use this fuel is easily 
achieved. In order to enable the speed 
governor on the engine to maintain 
proper control it is advantageous for 
the propane fuel to be regulated at 
a pressure about one-third of that 
normally used for natural gas. This 
is due to the greater heating value 
of propane. A capacity tank must be 
provided in the fuel-gas line to each 
engine and must have sufficient vol- 
ume for the alternate operation. 


Protection Against Vibration 


As is true for compressors in other 
services, it is necessary to take pro- 
tective measures against excessive 
vibration particularly in installations 
of high horsepower. It has been found 
desirable to provide a total founda- 
tion mass at least five times larger 
than that of the machine. The founda- 
tions should be independent of the 
building foundations. The foundations 
of adjacent machines should be tied 
together. Foundations supported on 
piling should be augmented by the 
use of batter piles. 

Special consideration should be 
given to the location and method of 
anchoring suction and discharge head- 
ers and lines. In refrigeration-unit in- 
stallations it has been found desirable 
to locate the suction and discharge 
headers at or near ground level, out- 
side of the building, supported by 
cradles. For the usual lengths of 
headers encountered, it is found de- 
sirable to firmly anchor the suction 
line at the point of inlet from the 
suction trap and the discharge header 
at the point of outlet to the con- 
densers. Elsewhere along their length, 
the headers are tied down to the 
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Building interior 


showing 


transfer pump, _start- 


ing air compressor, jacket water pump and spare 





View of the 1,000-hp. gas-engine-driven propane compressor 


cradles by means of anchor bolts from 
lugs or yokes on the headers main- 
taining a tension on the bolts by 
means of heavy springs. 


Auxiliary Equipment 


To permit greater flexibility of 
operation and easier access at times 
of making repairs, the jacket-water 
circulating pump and spare pump are 
located independently of the com- 
pressors. The coolers for lubricating 
oil for the machines may also be lo- 
cated independently. 

Numerous considerations enter into 
the operation and design of the jacket- 
water piping system, chief of which 
are the use of clean water to avoid 
fouling and a layout which will per- 
mit natural purging of occluded air 
in the circulated water. Steam con- 


densate is used as. makeup to the 
jacket-water system. The jacket water 
is normally used as a cooling medium 
for the lubricating oil, because the 
use of cold condenser water may per- 
mit cooling of the oil to temperatures 
below those recommended by the 
compressor manufacturer. In. the 


_jacket-water flow the cooler is nor- 


mally located on the discharge of the 
pump and upstream of the connec- 
tions to the compressor cylinders and 
engine jackets to avoid high head on 
the latter. While the accompanying 
flow diagram shows the lube oil cooler, 
compressor cylinders, engine jackets 
and so forth all in parallel in the 
jacket-water flow, the various com- 
pressor manufacturers will frequent- 
ly recommend variations in this sys- 
tem, placing one or more of the items 
in series with another, depending 
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Years OF SERVICE 


On this, our birthday, we want to thank you, our 
customers and friends, whose loyal support and cooperation 


have contributed so vitally to the welfare of the Maintenance 


Engineering Corporation. We shall try to merit the continuance 


of the confidence you have shown in us during the past 20 years. 


DIRECTORS 


Cc. E. NAYLOR 
W. J. PEDDIE 


W. B. RAWSON 
A. J. HOOPER* 
C. W. GAUTIER 
OH o B. IL. THORNGREN 


*Captain, USMCR, on duty in South Pacific 
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upon the quantities. and operating 
temperatures desired. 

Air which is present in the system 
accumulates in the propane receiver. 
Elimination may be accomplished 
easily by bleeding continuously a 
small quantity of vapors from the 
receiver to a small vessel or pipe 
which is refrigerated by means of a 
small coil containing refrigerant evap- 
orating at suction pressure, thus per- 
mitting condensation of propane from 
the vapors and the venting of non- 
condensables to the atmosphere. As 
shown in the accompanying schematic- 
flow diagram, this simple apparatus 
may be mounted on the top of the 
propane receiver. 


Removal of Water 


To remove residual water within 
the refrigeration unit and the small 
amount of water which is charged 
with the makeup propane a drier is 
found necessary for the best opera- 
tion and maintenance of the equip- 
ment. For this purpose a small vessel 
filled with flake calcium chloride or 
inslaked lime is sufficient, providing 
the propane is then filtered by some 
means such as by passing through a 
sand bed 

The liquid refrigerant should be 
checked periodically for water con- 
tent and, if water removal is deemed 
necessary, a batch of propane may be 
‘irculated from the propane receiver 
to the storage drum independent of 
the operation of the unit and at rates 
governed by capacity of the drier. 
This circulation is accomplished _by 
venting the storage drum to the suc- 
tion of the compressors. In general, 
this is more convenient than using 
the high capacity propane transfer 
pump throttled down to very slow 
speed. 

Normally the manufacturers’ recom- 
mendations should be followed re- 
garding the quantities of lubricating 
oil fed to the compressors. It is neces- 
sary, however, at times to increase 
the amount of oil above recommenda- 
tion of the manufacturer. This will 
frequently occur when the machines 
are new and are being broken in. As 
1 result, difficulty is likely to arise 
from contamination of the propane 
efrigerant by the lubricating oil. 

A fundamental prerequisite of the 
lubricating oil used is that it should 
be free of asphalt. Otherwise the pro- 
pane will deasphalt the oil and allow 
asphalt to precipitate on the chiller 
tubes. 

The use of baffled vessels or sep- 
arators in the discharge of the pro- 
pane compressors for oil removal has 
proven unsatisfactory probably be- 
cause of the highly pulsating charac- 
ter of the flow and the fine disper- 
sion of the oil in the hot-propane va- 
pors. Propane contaminated with oil 
in the various chillers or reactors at 
the alkylation unit will cause accumu- 
lations of oil at these points since 
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View of refrigeration building, showing propane storage tank (fore- 
ground), receiver, suction trap (right) and condensers (on roof) 


the propane is vaporized before re- 
turning to the refrigeration unit. 
Since in some designs of alkylation 
reactors it is not possible to drain 
the refrigerant side, any oil accumu- 
lation may result in seriously de- 
creased efficiency of operation. This 
situation may be relieved by bleeding 
a small quantity of liquid from the 
propane accumulator drum back to 
an alkylation-unit surge drum, oper- 


ating at a lower pressure than the 
propane drum, which will permit sub- 
sequent processing of the contaminat- 
ed ‘propane on the alkylation unit 
fractionating equipment. As a result, 
the propane will be fractionated from 
the lubricating oil, the oil will be re- 
jected with the heavy alkylate prod- 
uct, and the propane recovered to- 
gether with the makeup propane from 
the depropanizer-tower overhead. 





Pipe clogged by 
scale to HALF 
its efficiency 


HAERING 
GLUCOSATES 


REMOVE THIS SCALE 
AND MAINTAIN FULL 
CAPACITY FLOW ... 





Scaled pipes cost money. 


_ Scale prevention pays dividends. 


We will send you any of our technical 











publications. Better yet, a Haering Field Engineer will survey 
your plant and submit the story and the answer in writing. 


WE READ WATER 


D.W. HAERING & CO. Inc. 


GENERAL OFFICES 


205 West Wacker Drive 





Chicago 6, Il. 

















Gasoline Consumption 


(Continued from page 134) 


works planning and the decentrali- 
zation of cities will raise any possible 
saturation point which was being ap- 
proached under prewar conditions. 
7. The accumulated savings of 
probably 100 billion dollars in the 
hands of the consuming public will 
affect gasoliné consumption only in- 
sofar as the. cars on the road are 
put to use. The number of cars on 
the road will be limited by unavoid- 
able scrappage and by the capacity 
of manufacturing plants to replace 
these scrapped vehicles and fill an 
expanding demand. Within the 5-year 
period after the war the so-called 


and military requirements for all 
postwar years. 

4.-The effect of interregional shifts 
in population as a result of the war. 

The normal economic demand for 
the total United States as derived 
from the related’ national income and 
production data is shown in Column 
1 of Table 2. 

The expected consumption, after 
making adjustments for rationing, 
scrappage, military and aviation re- 
quirements, is shown in Column 2 of 
Table 2. 


TABLE 2—TOTAL UNITED STATES 
GASOLINE CONSUMPTION 
(Millions of 42-gal. bbl.) 

Normal Final estimated 

economic demand including 
Year demand aviation 
1945 653.8 598.7 
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hot” savings which make up ap- jo45 | one ony 
proximately one-third of the total 1947 cS 696.8 699.9 
savings, will have been expended to 1948 719.2 753.9 
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a considerable degree on such con- 1949 719.0 755.5 


sumer goods as dwellings and dura- 
ble household equipment. 

8. According to our method of re- 
lating consumption to the national 
economy, we have made certain as- 
sumptions regarding employment, in- 
come and production levels for the 5 
years from 1945 through 1949. 


Note: Total United States consumption 
1939: 555 millions of 42-gal. bbl. 


A picture of the relationship of the 
above adjusted economic demand to 
the normal economic demand is 
shown in Fig. 2. This chart divides 
the entire period from 1929 to 1949 


TABLE 1 


r-———-Millions of persons————, 
1945 1946 1947 1948 1949 


Manufacturing, mining, transportation and construction 17.5 18.0 19.0 19.5 19.0 


Other nonagricultural employment 


Total nonagricultural 
Agricultural employment 
ea 
Unemployed 


Total labor force 
Per cent employed 


Hours per week ... 
Total man-hours (millions per week) 


20.7 18.7 20.8 21.0 20.0 
36.7 39.8 40.5 39.0 

9.8 10.2 10.5 10.5 

4.0 3.0 2.5 2.5 

8.0 6.0 6.0 8.0 


58.5 59.0 59.5 60.0 


88.0 85.3 89.2 89.5 86.1 
42.0 40.0 39.0 38.0 35.0 
2,054 1,958 2,062 2,064 1,890 


Index of manufacturing man-hours (1939100) ..... 1278 125.1 1288 1289 115.6 


Real hourly earnings (cents per hour) 
Industrial production (1939=100) 
Income payments (billions gasoline dollars) 


Bases for Estimates 


We have constructed our estimating 
formulas so that when the above eco- 
nomic series are revised from time to 
time, new gasoline estimates can be 
derived. 

In making the actual estimates of 
gasoline consumption we first devel- 
oped a normal economic demand 
based on past relationships. The dia- 
gram in Fig. 1 shows in a simple way 
how the volume of gasoline demand 
depends on the number of persons 
employed and the income which is 
paid to them for the goods which 
they produce. 

After the normal economic demand 
was determined, it was used as a base 
from which to make adjustments for 
conditions expected to result from the 
war. These adjustments are as fol- 
lows: 

1. The effect of rationing in the 
early postwar period. 

2. The effect of unreplaced scrap- 
page during the first 3 postwar years. 

3. The effect of changes in aviation 


79.0 73.9 75.4 77.5 77.6 
140.1 141.2 1522 159.7 150.4 
96.5 87.8 95.9 96.8 84.0 


into three subperiods. The base pe- 
riod extending from 1929 to 1941 dur- 
ing which actual gasoline consump- 
tion figures were available, is the 
period from which the estimating for- 
mula was developed. The war period, 
1942 through 1944, represents the war 
years during which estimates do not 
apply, because no effort was made to 
measure the impact of the war on 
gasoline consumption in this analy- 
sis. (Estimates of the ration demand 
from other sources are shown as “x” 
in the chart.) The postwar period ex- 
tends from 1944 through 1949, which 
is the period encompassed by this 
report. 


A solid line represents the actual 
volume consumed during the base 
period. The broken line is the esti- 
mated consumption based on the for- 
mula developed from the base period. 
In the postwar years the estimated 
economic demand is shown as a 
broken line and the final demand 
after adjustment for scrappage, ra- 
tioning and aviation at the postwar 





This striking view of a gas cycling 
and processing plant was made for 
Petroleum Engineering, Inc., by Rob- 
ert Yarnall Richie. The plant is one 
of many designed and constructed by 
this company during the past 15 
years of continuous service to the 
industry, including cycling, repressur- 
ing, vapor recovery, and pure hydro- 
carbon plants. Petroleum Engineering, 
Inc. Offices: Tulsa and Houston. 


THE OIL AND GAS JOURNAL 





4 ; “in ‘ 


* 
tm ees 


‘ 
hot wom 













































(fio nt ss 
SS Sl 


A OR eS ee ee oe 


~ 


A a a ne ee eS 








rate is represented by a solid line. 

It will be seen that in the base 
period the estimated quantity and the 
actual quantity follow closely except 
in the years 1932 and 1933. The per- 
centage variation or residual is shown 
in the bottom part of the chart. The 
formula from which the estimates 
were derived is shown at the top of 
the chart. 

An illustration of the stability of 
gasoline in our national economy is 
shown in Fig. 3. 

During the period from 1919 to 1941 
three depressions have occurred: 

1. In 1921 the national income fell 
from 70 billion dollars to 52.5, while 
total gasoline consumption increased 
slightly. 

2. In the latter part of 1929 income 
started to fall and continued down- 
ward for 3 years. The total drop was 
from 83 billion dollars in 1929 to 40 
billion dollars in 1932. During this 
period gasoline consumption rose 
for the first 2 years, then fell slightly 
in the third year. Beginning in 1933 
both gasoline and income rose. 

3. During 1938 income dropped 
from 71.5 billion to 64 billion dollars 
but gasoline rose slightly. Since 1938 
both income and gasoline have been 
rising. 

We have plotted our estimates of 
normal economic demand for the 5 
postwar years on the same chart in 
broken lines: The income figures used 


FIG. 2: ESTIMATED POSTWAR GASOLINE CON- 
SUMPTION—U.S. TOTAL 


in estimating gasoline consumption 
are not strictly comparable with na- 
tional income figures but as they ap- 
pear on the chart they show that our 
postwar estimates follow the same 
pattern as prevailed during the past 
three declines in income. 

After making estimates for the en- 
tire United States we made estimates 
on a smaller basis for six different 
regions of the United States. This 
gave us the opportunity of checking 
our regional totals by comparing a 
summary of them with our United 
States estimate. The difference be- 
tween this summary and the normal 
economic demand for the entire 
United States ranged from 0.1 per 
cent to 1.9 per cent for the 5 post- 
war years. 

We do not give the figures for each 
region in this article because they 
do not conform with any genera! 
regional divisions of the United 
States. In general, however, we have 
drawn the following conclusions from 
our regional estimates: 

1. Gasoline consumption in the 
North Atlantic and Middle Atlantic 
States increased faster than United 
States total consumption for the years 
1931 through 1938. Since then the 
United States total consumption in- 
creased more rapidly than for these 
states and according to our estimates 
will continue to do so during the 5 
postwar years. 

2. Gasoline con- 
sumption in the 
North Central 
States has followed 
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years from 1930 to 1941. This relation- 
ship will continue during the 5 post- 
war years except in 1945, when the 
Central States rate of consumption 
will be slightly lower than the United 
States rate, but in 1949 the Centra! 
States should consume gasoline at a 
more rapid rate than the U. S. 

3. In the Southeastern States gas- 
oline consumption lagged drastically 
behind the United States rate of con- 
sumption up until 1938 or 1939. Then 
the consumption in these states forged 
ahead of the United States average. 
During the postwar period this trend 
will continue, particularly in the deep 
south. 

4. The South Central States fol- 
lowed somewhat the same pattern as 
the Southeastern States but with less 
variation from the United States rate 
of consumption. In the postwar years 
these states will consume gasoline at 
a faster rate than the United States 
but for the year 1949 their rate of 
consumption will be approximately 
the same as the United States. 

5. The Western States consumed 
gasoline at approximately the same 
rate as the United States during the 
years from 1933 to 1941. In the latter 
postwar years, however, the Western 
States will inerease more rapidly than 
the United States average until 1949 
when the consumption will probably 
be about the same rate. 

Our sales research department is 
now working on the relationship of 
the other principal products to na- 
tional economic data. As a result of 
the formulas developed it will be 
possible to measure at any time the 
impact of changes of employment 
and income levels on the demand for 
the products of our industry. 


FIG. 3— TOTAL U.S. GASOLINE CONSUMPTION VS. 
NATIONAL INCOME—1919-1941 
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Oil-Well Pumping Practices—No. 33 
Paraffin Important Problem 


In Hydraulic Pumping 


by J. 


As stated in the preceding install- 

ment, paraffin is an important 
problem of hydraulic pumping since 
paraffin deposits both inside of power 
tubing and inside of production tub- 
ing have to be dealt with. There is 
also the question of paraffin in lead 
lines from the power unit to the well 
head. 

Because of the presence of power 
oil in the high-pressure part of the 
hydraulic pumping system several! 
methods of removal of paraffin in 
surface power lines and in power 
tubing are possible and are being 
used. Heating of power oil is an ob- 
vious remedy. In case of long lead 
lines from the power unit to the well 
head small auxiliary heaters are 
sometimes used on the lead lines, at 
some intermediate point between the 
power unit and well, in order to re- 
heat the oil to the temperature _ it 
had at the time it left the central 
plant. In some cases the method of 
heating the power oil may keep the 
lead lines clean but transfer the diffi- 
culties to well tubing.? Other methods 
are then applied. 

A very efficient method of clean- 
ing the paraffin from the high-pres- 
sure part of the system is use of oil- 
soluble plugs. A soluble plug of prop- 
er size is inserted at the discharge 
of the power unit and is pumped 
through the surface line and down 
the power tubing to the bottom. The 
plug becomes soluble at the _ bot- 
tom-hole temperatures. 

For cleaning paraffin out of lead 
lines a unique method is used in some 
Illinois installations. A rubber ball 
% in. to % in. larger than the diame- 
ter of the pipe is inserted back of the 
manifold of the power unit. The ball 
is then forced through to the well- 
head connection where it is retrieved. 
Some of these leases are flooded dur- 
ing certain seasons of the year. To 
make possible removal of paraffin, 
without special difficulties, during 
this part of the year plug receivers, 
consisting of 7-ft. sections of 7-in. 
casing are installed in the power 
lines. The rubber balls are caught in 
these receivers and can be removed 
later during the dry season. 
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Removing paraffin from the: pro- 
duction tubing represents a more dif- 
ficult problem. Here again a number 
of different methods are available. 
One of these methods is of preventive 
nature. Paraffin has a tendency to 
form the. deposit at the point the 
gas comes out of solution from the 
pumped fluid traveling upwards 
through the annular space between 
production tubing and casing. By 
holding gas in solution the deposition 
of paraffin can be minimized. In case 
of hydraulic pumping this can be ac- 
complished by holding the back pres- 
sure on the production tubing until 
solid pump strokes appear on the 
gage indicating that the pressure is 
sufficient to hold the gas in solution 
and that a solid fluid column is in 
the tubing.’ 


“ Of the several methods of actually 
removing paraffin from the produc- 
tion tubing two are particularly ef- 
fective.“ One is that of rotating the 
power oil tubing. This causes scrap- 
ing action inside of production tub- 
ing and loosens the paraffin so that 
the pumped oil will force it out of 
production tubing. By installation of 
high-pressure swivels in power-oil 
tubing below the paraffin zone and 
above the well-head connection this 
turning of power tubing can be ac- 
complished while the well is pump- 


ing. Another method consists of in- 
stallation of a tubing crossover below 
the paraffin zone which allows the 
reversal of flow through the paraffin 
zone, of power oil and of produced 
fluid. Paraffin may be caused to be 
deposited inside of power tubing in 
the troublesome zone from where it 
can be quite readily removed. The 
crossover may also be used for pump- 
ing paraffin solvents or heated power 
oil into the paraffin zone. 

Another method’ of removing paraf- 
fin consists of pulling the pump and 
scraping the paraffin ahead of it. The 
paraffin thus loosened falls down in 
the hole and is pumped out after the 
well is put back again on produc- 
tion. Application of chemical paraf- 
fin solvents is also practiced. 


Operating Pressure 


Pressure required for operation of 
a hydraulic pump depends on the 
static pumping head and friction. For 
the purpose of estimates, the operat- 
ing pressure, in pounds per square 
inch, of a hydraulic pump with pis- 
ton areas ratio of 1:1 is usually taken 
as 40 to 50 per cent of the pumping 
head, in feet. 

The operating pressure as shown 
by the surface gages is a good indi- 
cation of bottom-hole conditions of 
the well and of manner of operation 
of the subsurface part of the system. 
Within certain limitations bottom- 
hole pressure and the well’s produc- 
tivity may be quite closely estimated. 
This subject will be discussed later 
in more detail. 


Capacities 


Factors affecting the capacities of 
hydraulic pumps are pump diameter, 
length of stroke, speed of plunger, 
fluid acceleration and friction loss in 
tubing.® Friction losses in power tub- 
ing add directly to the operating pres- 
sure. Friction losses in production 
tubing add friction head to the pump- 
ing head, increase therefore the op- 
erating pressure. Also, they put back 
pressure on the exhaust of the hy- 
draulic engine, add therefore direct- 


TABLE 1—CAPACITIES OF HYDRAULIC PUMPS 


Pump 
displace- 
ment at 
Nomiral Rated Rated Max. 
pump Stroke -——Piston size---, ;-—Area ratios—, speed speed setting 
size in. Engine Pump £E/P P/E SPM B/D depth 
2x # 12 1 Fi 2.40 55 83 72 15,000 
ae 12 1 1 1.00 1.00 83 174 10,000 
2 = 3% 12 1 l¥s 63 1.55 83 270 6,300 
836°% 3 ;. 18 1% 1 1.92 52 71 182 15,000 
21%, x 1% 18 1% 14% 1.34 75 71 261 13,400 
244 x1%. 18 1%4 1% 1.00 1.00 71 349 10,000 
214 x lv 18 1% 1% -70 1.43 71 500 7,000 
3. ‘25.2528 145 1 3.86 .26 64 157 15,000 
3 See Ss 145 1%4 1.69 59 64 385 15,000 
2 2 196 <> ae 14% 13% 1.27 79 64 475 12,700 
3 x Me... HM 144 1% 1.00 1.00 64 604 10,000 
Te ot) ae 1% 1% 68 1.48 64 896 6,800 
€ 208 2 1% 2.40 42 57 498 15,000 
4 x 1%... 2 2 1% 1.46 69 57 822 14,600 
ae, ee 2 2 1.00 1.00 57 1,200 10,000 
4 x 2%... 30 2 236 65 1.55 57 1,850 6,500 
4x6 x 2% 30 2 256 51 1.96 57 2,350 5,100 
4x6x3... 30 2 3 38 2.68 57 3,190 3,800 
4x6x3%.. 30 2 342 27 3.75 57 4,485 2,700 
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Note (in white circle) 


| ati hagins $0 -ebtienes tll 
| BAKELITE GUIDES GIVE = 
30% MORE STRENGTH 


The above picture shows method used to 
determine comparative strength of shoes 
equipped with Bakelite guides and shoes 
made with the older style concrete guide. 
The tests were conducted by oil company 
engineers. 

The Bakelite nose of the guide shoe 
tested began to fracture at 250,000 pounds 


but did not give away completely until 
320,000 pounds were applied. 
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: LARKIN PACKER COMPANY, INC. 
Numerous shoes were tested and this was $:. toute, Sie. 


the average test. It indicated a strength WAREHOUSES: Houston, Corpus Christi, Odesso, 


Shreveport, Tulsa, Great Bend, Salem. 
30% greater than concrete nosed shoes seieitd 9G Saas Saae. Wae ae 
similarly tested. 


Bakelite is exclusive with Larkin. 
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ly to the operating pressure. The fric- 
tion factor is usually not over 10 per 
cent of the operating pressure. Fig. 1 
gives the capacity of different tubing 
combinations as a function of fluid 
viscosity for friction equal to 10 per 
cent of the operating pressure. 

The motion of the pump plunger 
approximates simple harmonic so 
that the acceleration factor can be 
written as N*L where N equals the 
number of strokes per minute and L 
the length of stroke. The capacities 
of different size pumps as a function 
of acceleration factors for which the 
pumps are designed are shown in 
Fig. 2. 


Piston Areas Ratio 


A standard hydraulic pump has the 
piston area of the engine equal to 
the piston area of the pump. By 
changing the ratio of the areas of the 
two pistons many different combina- 
tions of different operating conditions 
can be met. These conditions are the 
operating pressures, the amount of 
fluid handled, and the pumping 
depth. 

Table 1 illustrates the flexibility of 
hydraulic pumps resulting from 
changes of the engine-piston to pump- 
piston area ratio. It can be seen for 
instance that for a 1-in. engine-pis- 
ton pump, for the same length of 
stroke and for the same rated speed 
of operation the pump displacement 
depending on size of pump piston 
may be 72, 174 and 270 bbl. per day 
for corresponding maximum pump- 
ing depths of 15,000, 10,000 and 
6,300 ft. 

To illustrate this flexibility from 
the standpoint of operating pressure 


VISCOSITY — SAYBOLT SECONDS 
40 


PER DAY 


BARRELS 


PRODUCTION — 


| 
34 


KINEMATIC VISCOSITY= CENTISTOKES 


Fig. 1: Capacity of tubing combinations as 
function of viscosity for friction loss equal 
to 10 per cent of operating pressure. (From 
“Hydraulic Power Applied to Oil-Well 
Pumping.”—C. J. Coberly. Drilling and Pro- 
duction Practice A.PJ., 1935, p. 84). 
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BARRELS PER DAY 


PUMP DISPLACEMENT 


NOMINAL PUMP SIZE INCHES 


Fig. 2: Capacity of hydraulic pumps as 
function of acceleration factors 


a case can be cited of one of Cali- 
fornia installations.. The installation 
in question operates wells with pump- 
ing depths of 4,500, 6,000 and 6,500 ft. 
A uniform pressure of 3,000 lb. is 
maintained on the power unit and the 
ratio of plungers used in the shallow- 
er wells, 1% power-end plunger with 
ly pump plunger, corrects this pres- 
sure to the one needed for the shal- 
lower depth. 


Efficiency 


The over-all efficiency of hydraulic 
pumping installations. is quite high 
compared with other methods of me- 
chanical lift. 

Study of electric-power require- 
ments for pumping oil wells (referred 
to in Installment 17) included, among 
other methods of mechanical lift, hy- 
draulic pumping.’ Four wells were 
considered producing from the depth 
of around 6,400 ft. with production 
ranging from 9,186 to 12,348 bbl. per 
month. The over-all efficiency, from 
electric meter to the fluid in tank, 
of these four installations was found 
to range from 54.0 to 60.5 per cent. 
The discrepancy in figures on effi- 
ciency for the four wells was prob- 
ably due to formation of paraffin in 
wells showing lower efficiency. These 
figures agree quite closely with some 
later data collected on this subject. 
In calculations of hydraulic pumping 
installations the over-all efficiency is 
usually assumed as 60 per cent. 


Installation Practices 


Because the method of hydraulic 
pumping is comparatively new and 


as such is not hampered by estab- 
lished habits and customs and because 
it requires well-engineered advance 
planning, many of hydraulic pumping 
installations are characterized by 
highly efficient features in different 
component parts of the system. 

One of such features is use of heat 
exchangers for heating of power oil 
with hot engine water. This arrange- 
ment serves at the same time the 
purpose of cooling the engine water 
used in the prime movers serving 
the installation. In one case the heat 
exchanger consists of a 750-bbl. tank 
full of clean power oil with horizontal 
coils through which the engine water 
is circulated.’ One or two coils may 
be taken out of the circuit so that 
varying degrees of temperature. of 
both oil and water may be obtained. 
Other interesting features include ar- 
rangement of settling systems for 


power oil, manner of manifolding — 


lines at the power unit to simplify 
operation and inspection of control 
valves and gages, manner of install- 
ing the power unit itself and the gas 
lines, electric conduits and drain lines 
to assure clean and orderly appear- 
ance and others. 

In planning a multiple installation*’ 
arrangements are usually made for 
ultimate requirements of the plant. 
Piping, houses, and tanks are ar- 
ranged in such a manner that addi- 
tion of new units can be made with- 
out disturbing original installation. 
The surface power lines are provided 
with tees, plugs and valves placed 
at suitable locations for use with solu- 
ble plugs for cleaning of paraffin. 

Use of power-oil and production 
meters and of recording pressure 
gages facilitates study of operations. 
Positive-type flow beans, together 
with constant discharge pressure, con- 
trol the rate of input of oil. Auto- 
matic safety controls in form of pilot- 
operated bypass valves and mercoid 
switches protect the system respect- 
ively against sudden stoppage of de- 
ape or failure of supply of the pow- 
er oil. 
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PROGRESS IN METALS 


by W.L. Nelson - 





Metallized Pump 
Cylinder Lines 


HE successful repair of worn pump- 
cylinder liners and shafts of steam 
pumps, and the bearing surfaces and 
steam seals of a steam turbine is re- 
ported in the September-October 1943 
issue of Metco News (Metallizing En- 
gineering Co., Inc., Long Island City, 
N. Y.). Both of these equipments are 
in service at the Freedom Oil Co. 
plant at Freedom, Pa. 
The -reciprocating. steam pump 
shown in the accompanying illustra- 
tion is used in pumping crude oil 
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economy, freedom from cracking and 
peeling from the metal surface, ready 
removal with petroleum solvents, and 
lubricating qualities which make it 
necessary to remove them for many 
subsequent uses of the treated ‘part. 

In recent years many improvements 
have been made in this type of rust 
preventive. These improvements in- 
clude the development of types for 
special uses and the development of 
rust-preventive addition agents which 
definitely inhibit rust formation. The 
following types are available: 

Solvent type.—This type contains a 
high percentage of Stoddard solvent 
as a vehicle for the grease and rust 
WORN ROD BUILT UP 


TO ORIGINAL DIMENSIONS 
WITH METCOLOY NO. 2 


STEEL CYLINDER vLINE 
MADE CORROSION RESISTANT 
WITH METCOLOY NO. 2 





containing sulfur, ammonia, salt, and 
water at a high pressure. Plain cast- 
iron cylinder liners had, in the past, 
lasted less than 6 weeks before re- 
pairs. were necessary. After metalliz- 
ing these liners with Metcoloy No. 2 
stainless steel at a cost of about $25 
per liner, a continuous service of 
more than a year has been accom- 
plished. Those in charge of these 
pumps believe that the liners will 
last another 5 years. 

In these times, not the least ad- 
vantage of repairing by metallizing, 
is the time saved. Replacements of 
machine parts may require several 
weeks or months and even repairs in 
local shops will usually entail more 
delay than required by metallizing in 
the plant shop. 


Types of Rust Preventives 
Rest preventives containing the 
nondrying types of oils have a 
wide range of applications. Among 
their characteristics are, excellent 
protection, sufficient durability with 
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preventive. It is recommended for in- 
door protection. against both humid 
and acidic atmospheres. It may be 
applied by dip, spray, brush, or swab, 
and covers about 1,200 sq. ft. per gal. 

Fluid type—This type contains 
lubricating oil as the vehicle and 
gives somewhat better protection than 
the solvent type. It is useful for pro- 
tecting small parts for indoor storage. 
It covers 650 sq. ft. per gal., and may 
he applied by dip, spray, brush or 
swab. 

Plastic type.—This type is suited for 
use on parts that are to be stored 
either inside or outdoors. The thick- 
ness of the film is sufficient to pro- 
tect against the impingement of rain. 
This type can be poured at normal 
room temperatures but may be heated 
for ease of application. Application 
may be made by dip, brush, or swab. 
Dip application coverage is about 200 
sq. ft. per gal. 

Solid type—This type is intended 
for outside use where severely corro- 
sive conditions require a permanent, 
highly resistant, semihard coating. 


The film hardens slowly on the out- 
side but remains soft and plastic next 
to the metal. It may be applied by 
dip, brush, or swab. When applied at 
175° F., the coverage is approximate- 
ly 80 sq. ft. per gal. 


Abstract: J. S. Norris, Monthly Re- 
view, Am. Electroplater’s Soc., Vol. 
30, Aug. 1943, p. 724-728. Taken from 
Dec. issue of Metals & Alloys. 


Recovery of Scrap Metals 


_ absence of world statistics on 

the recovery of scrap makes it 
impossible to give a comprehensive 
picture of its full significance. How- 
ever, it is clear from the data on 
hand that scrap recovery will be of 
increasing importance with regard to 
the conservation of metal resources, 
and that as a major source of raw 
materials it must be brought into any 
general scheme affecting them under - 
the Atlantic Charter. 

At present iron and steel represent 
about 93 per cent of the. total world 
tonnage of metal production. It has 
been estimated that of the total out- 
put of iron and steel, 15 to 20 per cent 
is lost from rusting. The recovery of 
ferrous scrap in United States has 
reached in recent years 75 per cent. 

American statistics for 1929-38 show 
a recovery of metallic tin from scrap 
amounting to 8 per cent of the total 
consumption as pure tin and alloy, 
and a recovery in the. alloy form 
amounting to 26 per cent. Same sta- 
tistics show that out of a total pro- 
duction of 1 million tons of aluminum, 
one-fifth came from scrap recovery. 
In addition, about 225,000 tons of 
aluminum was recovered in the forin 
of various alloys, making the total 
contribution of scrap to consumption 
about 35 per cent. 

United States domestic consumption 
of copper for 1929-38 was approxi- 
mately 6.5 million tons, of which 2.5 
million tons or 39 per cent came from 
scrap recovery. Scrap recovery of 
nickel has progressed steadily, and 
in 1938 was about 2,000 tons, which 
is, however, only a small percentage 
of consumption. Little is known about 
the recovery of chromium. 


An abstract: Harold Hartley, Found- 
ry Trade J., Vol. 69, Mar. 25, 1943, 
p. 245. Taken from Metals & Alloys, 
July 1943; - °° 
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Type G. 


This type unit has been installed in many leading refineries 
and has proved extremely dependable and trouble-free in 
service, It is designed for mounting on top of the valve yoke 
flange. The type G. consists essentially of a motor driven 
combination helical and worm gear reducing mechanism with 
limit and torque switches in a rugged cast iron, weatherproof 
and dust-tight housing. Can be used on valves up to 96” 
diameter. 


Type S.C. 


In this Type S.C. LimiTorque, a crank type mechanism is 
employed. This enables it to open and close valves much 
faster than can a conventional type operator. For example a 
24” Valve can be opened under full unbalanced conditions in 
only 3 seconds, instead of the usual 15 or 20 seconds. Further, 
it is so trouble-free in service that it can be operated for a 
year or more without the need of shutting down the line for 
repairs or adjustments to the control. Hundreds have been 
installed or specified for use in the production of. butadiene, 
toluene or aviation gasoline. 





Write today for more details. Tell us your 
problem; get our recommendations. 
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EVALUATION 





RAPID RETURN ON INVESTMENT 


POROBASLS more than in any other 

industry, a quick return on invest- 
ment is considered to be of prime im- 
portance in oil operations. Much of 
this business philosophy stems from 
the period when oil properties were 
developed on borrowed capital and 
quick investment returns were essen- 
tial. 

When different development pro- 
grams, reconditioning measures, and 
other operations are under considera- 
tion, a cost analysis usually includes 
some provision for interest which ac- 
cumulates from the profits. Frequent- 
ly, it is necessary to determine the 
relative profits to be derived by dif- 
ferent withdrawal rates. As an ex- 
ample of this type of analysis, a well 
is producing at the rate of 20 bbl. 
of oil per day. By the installation of 
new equipment and an added invest- 
ment, the daily production rate can 
be increased to 35 bbl. of oil per day. 
This faster rate of withdrawal does 
not necessarily mean that the ulti- 
mate amount of oil recovery will be 
greater. However, the value of this 
oil production is greater since the 
money is returned in a shorter period 
of time and will accumulate interest. 
The interest rate to be applied may 
vary according to the various oper- 
ators, although figures of 5 or 6 per 
cent are ordinarily used. 

Since such a change in operation 
involves. additional investment and 
perhaps a change in operating and 


TABLE 1—ESTIMATED PRODUCTION AND PROFITS AT PRESENT WITHDRAWAL 





repair expense, it is necessary to con- 
sider these factors in the cost analysis. 
In general, the plan which derives 
the greatest amount of profit is the 
one which is economically desirable. 

A cost analysis of this type is 
shown in the accompanying tables. 
This particular well was producing 
33 bbl. of oil and 450 bbl. of water 
per day. The rate of production was 
limited by the equipment at the well. 
Operating data and estimates indi- 
cated that the production rate could 
be increased to 50 
bbl. of oil per day 
by installing new 
equipment. The es- 
timated cost of in- 
stalling this new 
equipment amount- 
ed to $6,850. The 
anticipated decline 
curves for the two 
different withdraw- 
al rates are shown 
in Fig. 1. The ulti- 
mate amount of oil 
recovered by ei- 
ther method was 
approximately the 
same. It will be 
noted, however, 
that at the faster 
rate of withdrawal, 
the oil could be 
obtained in 5 years, 
whereas the slower 
rate of withdrawal 


AVERAGE DAILY PRODUCTION — BARRELS 











Estimated Operating Value of 
gross prod. Netprod. Valueof andrepair Netprofit profiton 
Year— (bbl.) (bb1.) met prod. expense per year 1-1-53 
1944 6,500 5,680 $6,870 $1,680 $5,190 $7,500 
1945 5,480 4,800 5,820 1,680 4,140 5,825 
1946 4,610 4,040 4,890 1,680 3,210 4,300 . 
1947 3,870 3,380 4,080 1,680 2,400 3,060 
1948 3,270 2,860 3,460 1,680 1,780 2,160 
1949 2,740 2,390 2,890 1680 1,210 1,402 
1950 2,300 2,010 2,430 1,680 750 828 
1951 1,930 1,690 2,040 1,680 360 378 
1952 1,640 1,430 1,730 1,680 50 50 
Total 32,340 28,280 $15,120 $19,090 $25,503 
TABLE 2—ESTIMATED PRODUCTION AND PROFITS WITH INCREASED RATE OF 
WITHDRAWAL 
Estimated Operating Value of 
gross prod. Netprod. Valueof andrepair Net profit profiton 
Year (bb1.) (bb1.) net prod. expense per year 1-1-53 
1944 14,050 12,300 $14,890 $2,050 $12,840 $18,970 
1945 8,580 7,520 9,100 2,050 7,050 9,920 
1946 5,110 4,470 5,680 2,050 3,630 4,860 
1947 3,100 2,720 3,290 2,050 1,240 1,580 
1948 2,010 1,760 2,130 2,050 80 $7 
Total 32,850 28,770 Viys $10,250 $24,840 $35,427 


1944 























of the oil would require 9 years. | 

The gross oil production by years © 
was estimated from the decline — 
curves. The net production was based | 
on a seven-eighths working interest. — 
The value of the net production was 
calculated on the basis of $1.21 per © 
barrel. Operating and repair expense © 
was based on past records at wells | 
with similar operating conditions. In | 
order to compare the amount of prof- | 
its on the same basis, the net profits 
plus interest at a rate of 5 per cent, 


\onew DECLINE RATE 


Fig. 1 


which would be accumulated on Jan- 
uary 1, 1953, is shown in the final 
column. 

From the comparison shown in 
Table 3, the faster rate of withdrawal | 
would provide an additional profit | 
of approximately $4,700. 


TABLE 3—COMPARISON OF PROFITS 
FROM TWO WITHDRAWAL RATES 


(A) Present withdrawal rate: 


Profit (based on 1-1-53) .... $25,503 — 
Salvage value of equipment 780 
$26,283 


based on 1-1-53) $35,427 
Less investment on new 
equipment ............... 6,850 


















HERE’S WHY 


TURDYBILT 


| Prefabricated, Demountable Houses 
SUIT EVERY HOUSING NEED 


Regardless of the size or style of structure you want, there 
aS : is a STURDYBILT house to meet your requirements. The pre- 
Flexibility of Design fabricated 4’ by 8’ wall sections can be arranged to fit prac- 
tically any specifications, whether they call for a tool house 
or a recreation hall. 








The floors, ceilings, roofs and walls of STURDYBILT houses 
are built in standardized sections which are easily trans- 
ported from factory to site. They fit perfectly when erected, 
and can be moved from one site to another without sacrifice 
of utility. 





A STURDYBILT house can be delivered and erected in a 
fraction of the time required to build a custom-made house 
of the same specifications. STURDYBILT prefabricated sections 
are produced by mass production methods, and, in normal 
times, can be shipped promptly upon order. 


Time Saved 





Waste of material is all but eliminated in building STURDY- 
BILT prefabricated houses, because STURDYBILT sections are 
precision constructed from uniformly cut lumber. You pay 
only for the material used in the actual construction of any 
STURDYBILT house. 


Material Saved 


When a STURDYBILT house is moved from one site to another, 

j there need be little, if any, loss of material. Sections can be 
High Salvage dismantled as easily as they are erected, and they will fit 
into place perfectly, when later used on another site. 


Dollar for dollar, you can’t top STURDYBILT prefabricated, 
demountable houses for value. Mass productiori economies, 
plus the use of highest quality material, assure you of build- 
ings that will fit your budget as well as meet your needs. 


STURDYBILT sections fit perfectly, and will stay in place. Top 
quality hardware; and Curtis factory-built doors and windows 
made of seasoned lumber that will not swell or warp, are 
used in the construction of all STURDYBILT houses. 


Low Maintenance 





MANUFACTURERS OF SPECIAL MILLWORK; DISTRIBUTORS OF JOHNS-MANVILLE 
INSULATION, ROOFING AND SIDING SHINGLES; CURTIS FACTORY-BUILT WOODWORK 


TURDYBILT Prefabricated ° els i tind 
OUTHERN MILL AND MANUFACTURING COMPANY 
i 2, Kansas Tulsa, Oklahoma o o , — Longview, Tex 
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re trometric method. 

i tensity is only a fraction of that of 7. Select the buffer solution near- 

mi Colorimetric Method 8 ee oe ages aan est .e pH of the sample to be 

J the gelatin strip is folded double tested. Add this buffer solution to 

e selntin iadiestan citing which are im, the intensity of its color also will be the small test beaker, and rinse the 
pists sae ‘n the mud and then mistched doubled but the actual tint or color cells several times by dipping them 
by éolor with a stauiend ecole Adin the strip will not be altered. Strips into the beaker. 

a5 at should be doubled only to increase 8. Discard the buffer solution used 
which the pH value may be read. : : i 

S- Each of the standard color scales is the intensity of color. ‘ for rinsing. 

d, marked off by progressive changes The A.P.I. recommendations state 9. Refill the beaker with fresh buf- 

: ae fats. that this method is not applicable to fer solution, insert the electrodes and 

-€ in tint between two colors and cov- . 
ars a pH range of about 2.5. Ad- salt-water muds. allow to stand I minute. 
e pagan E Si g 10. Depress button at front right- 
jacent tints on a given color He Electrometric Method hand corner of panel and read pH 

represent a change in pH of about several glas-lectrode pH instru. on the voltmeter gil 

se dividual jag gelatin indicator strips. ™ents are on the market. Desirable 11. If the reading does not corre- 

ns od .,. features of an instrument to be used spond to the known pH of the buffer 

al _ Each group of indicator strips is in testing drilling muds include dur- solution, turn AP dial until it does. 
impregnated with a separate dye ahje construction, simplicity of opera- The pH of the test sample is next 
which, when exposed to a water solu- tion and minimum attention to main- determined by the following proce- 
tion or water mixture, will assume tenance. Instruments meeting -these dure: 

Y- either one of two colors or a tint requirements include those manufac- 1. Rinse the beaker and the elec- 

re between the. two colors, depending tured by Coleman, Leeds & Northrup, trodes several times in a portion of 

ry upon the pH value of the solution and Beckman. The Beckman indus- the test sample. 

ny and the particular gelatin strip ria] model pH meter is widely used 2. Discard that part of the sample 
chosen. If the proper gelatin strip jn mud testing and will be described used for rinsing. 
is chosen, it will assume a.tint inter- as representative of the glass-elec- 3. Refill the beaker with fresh sam- 
mediate between the color extremes trode instruments. ple, insert the electrodes and allow 

r, of its scale. For example, a gelatin The instrument measures the hy- to stand J*minute. 

De strip that is indicated for use be- drogen ion concentration (pH) of a 4. Depress button, and read pH 

fit tween a pH of 82 and 10.8 when <ojytion by determining with a po- from the dial of the voltmeter. 
exposed to a water solution will tentiometer the voltage developed by Accuracy of results obtained with 
change to a chrome yellow if the PH two electrodes that are in contact this instrument is not affected by 
of the solution is below 8.2 or to with the solution. The voltage of one oxidizing or reducing agents, gases, 

4 a prussian blue if the pH is above electrode is fixed while the voltage dissolved organic compounds, colloids, 

a 10.8. However, the strip will ng of the other varies with the pH of or suspended matter. A higher degree 

. a tint between yellow and blue if the sample under test. A vacuum tube of accuracy is obtainable than with 

5 the pH falls between 82 and 10.8, is used to amplify the current, since the colorimetric method; since the 
and the pH is determined by match- the resistance of the circuit is high. glass-electrode instrument will easily | 
ing this tint with the color scale and In making a test, the first step is to indicate pH to the nearest one-tenth 
reading the corresponding pH from .tandardize the instrument using the of a unit, and readings are possible 

>p the scale. following procedure: within 0.02 unit. If the test sample 

we A sand-glass timer is provided as 1. Make sure pushbutton in front contains a high concentration of 
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MEASUREMENT OF pH VALUE 


WO methods of determining the 
pH value of rotary drilling fluid 
have been found to be satisfactory 
and are approved as standards by the 
A.P.I. These methods are: (1) Modi- 
fied colorimetric method, (2) elec- 


a part of the apparatus to enable the 
operator to determine when the indi- 
cator strip has been immersed in the 
sample for 1 minute. If the pH does 
not fall within the range of the indi- 
cator strip used, the determination is 
made again, using an indicator strip 
of the proper range. 

In order to avoid erroneous results, 
care should be taken to prevent con- 
tamination of the solution or of the 
gelatin strips before taking a read- 
ing. Distilled water and a clean cheese 
cloth or filter paper should be used 
for cleaning the apparatus. A clean 


pair of forceps should be used for 
handling the gelatin strips. 

It should also be remembered that 
it is the tint or color, rather than 
the intensity thereof, that is to be 
judged. The test solution may leach 
out the dye sufficiently that its in- 


right corner of panel is in “up” posi- 
tion. 

2. Turn the selector {in center at 
front edge of panel) to the “on” posi- 
tion and permit 1 minute for warm- 
ing up. 

3. Turn the selector to the “7-14” 
position and adjust the front left- 
hand knob until the pointer of the 
voltmeter reads exactly 7 pH. 

4. Turn the selector to the “0-7” 
position and adjust the STD dial un- 
til the pointer reads exactly 7 pH. 

5. Flush calomel electrode by re- 
moving the small rubber stopper on 


No. 132 


the side, momentarily loosening the 
ground glass sleeve at the bottom, and 
allowing a drop of the potassium 
chloride solution to run out of the 
small hole in the ground joint. 

6. Wash both electrodes with dis- 
tilled water. 


sodium salts, a correction must be 
made; a set of curves is furnished 
for this purpose with each instru- 
ment. 


References 


A.P.I. Code 29, second edition, July 1942, 
“Recommended Practice on Standard Field 
Procedure for Testing Drilling Fluids 
(Tentative).” : 

Stern, A. George, “Role of Clay and 
Other Minerals in Oil-Well Drilling Fluids,” 
U.S.B.M. Report of Investigations 3556, Feb. 
1941, p. 46. 

Sales literature of Baroid Sales. Depart- | 
ment, National Lead Co. i 

Instructions furnished with Beckman pH © 
meter (industrial model). ' 
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The pressure vessel illustrated above is a 
good example of the plate steel equipment 
coming off Standard’s production lines. This 
Tower, 7’-0” in diameter x 62’-0” long is 
headed for an 100-octane gasoline plant. 
There, it will contribute its part in producing 
the “juice” that keeps ‘em flying. Standard 
Steel technicians and facilities can be put to 
work for you now. We like the problems 
tough—but don’t slight the easy ones, either. 


SOUND ENGINEERING...PROVED PERFORMANCE 








Your queries will receive the prompt attention 
of our engineering staff. 


All equipment is built to 
ASME and API-ASME code requirements 


STP 
STEEL CORPORATION 
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Interest in the an- 
nual meeting of the Natural Gaso- 


Association of America will reach 
imax here April 14, the final of 
lay confe1 with the “infor- 
tion pleass ession at which most 
the indust1 technical, and oper- 
ating problems will be discussed. 
Previously, those composing the 
record gistration list heard 
hnical pape lealing with three 
ecific phases operations. One sec- 
was dev chiefly, to natural 
natural line and liquefied 
oleum gas Another dealt prin- 
lly with ndensate and high- 
sure gas operations. The “infor- 
tion please” panel discussion on 
closing day, judged on the basis 
questions already submitted, will 
ich on all phases with special em- 
ISIS ON Cyciing 
James W. Vaiden, president of the 
+.A.A., and vice president of Skelly 
Co., Tulsa, set a new precedent. 
le discarded the custom of reviewing 


H 





Jomen W. Volta; Gbbeclated seated. 
vice president of Skelly Oil Co., Tulsa 


SAS ack aE 


the industry’s accomplishments and 
projecting the future trend, a time 
honored prerogative of association 
presidents. In place of the usual presi- 
dential address, Vaiden invited those 
attending the meeting to avail them- 
selves of the opportunity to learn 
more about their industry by paying 
close attention to the technical papers 
and by broadening acquaintanceship. 

E. O. Bennett, Houston, consulting 
engineer, reviewed development. of 
centrifugal compressors and sum- 
marized operating conditions under 
which they are adaptable. He sug- 
gested that operators should consider 
installation of centrifugal compressors 
in dealing with high pressures and 
large volumes of gas. 

Spectrographic analysis of hydro- 
carbons was explained in a paper by 
H. Cary, National Technical Labora- 
tories, Pasadena, Calif. The infrared 
spectrograph method was extolled for 
its accuracy and speed in making nec- 
essary plant analyses or gas. 








James E. Pew, Washington, direc- 
tor of the Petroleum Administration 
for War’s Natural Gas and Natural 
Gasoline Iivision, reported on prog- 
ress of the plant-construction program 
which is expected to increase pro- 
duction of light hydrocarbons ap- 
proximately 30,000 bbl. daily. He re- 
affirmed the necessity of raising pro- 
duction of isobutane, isopentane and 
allied products in the natural-gasoline 
and cycling operations in order to 
meet the projected manufacturing 
goals for aviation gasoline, synthetic 
rubber and certain critical chemicals. 

High interest was registered in a 
paper by D. P. Barnard, associate di- 
rector of research, Standard Oil Co. 
(Indiana), Whiting, which dealt with 
postwar relationship of refining to 
natural-gasoline operations. Much of 
the natural-gasoline industry’s prod- 
ucts now reserved for manufacture 
of aviation gasoline will be available 
for other commerce after the war is 
terminated, Barnard asserted. 


Participation in the “information please” panel discussion will include James E. Pew. representing PAW: Darsi E. Buchanan. president 


Hanlon-Buchanan, 








Inc., interlocutor, and E. O. Bennett, Houston. consultant 








Increases in Natural-Gasoline Yield to 


Continue for Production of War Materials 


HE natural-gasoline industry with 

its growing production of various 
grades of natural gasoline, isopentane, 
normal butane, isobutane and pro- 
pane, occupies a very important posi- 
tion in the war, since many of these 
products are essential in the manu- 
facture of high-octane aviation gaso- 
line, synthetic rubber and many other 
critical chemicals, fuel for industrial 
heat-treating processes of all kinds, 
primary and secondary supplies for 
gas utility companies, and a sole 
source of domestic fuel for some 
2;000,000 families throughout the 
United States. The demand for nor- 
mal butane-propane mixtures, isobu- 
tane and propane in most areas has 
exceeded the supply that could be de- 
livered during the winter months of 
1948 and 1944. This condition has 
been cause of widespread conjecture, 
guess work and forecasting, indicat- 
ing to the program committee of this 
convention that the future of this part 
of the natural-gasoline industry was 
of more than ordinary interest. 

This paper has resulted from an- 
swers given to a questionnaire sent 
to several of the more prominent pro- 
ducers and marketers of these prod- 
ucts, the following submitting replies: 
Carbide & Carbon Chemicals Corp., 
Cities Service Oil Co., Lone Star Gas 
Co., Phillips Petroleum Co. and War- 
ren Petroleum Corp. As a result it is 
believed that some reliable predic- 
tions can be made, although during 
the balance of the war period there 
can be such radical changes in high- 
octane gasoline production that many 
of the opinions regarding this subject 
could be reversed. 

There are also several phases of the 
entire problem so involved in the re- 
fining and rubber industries, that no 
attempt has been made to cover them 
at this time. No attempt has been 
made to investigate the very trouble- 
some transportation problem, as this, 
likewise, will be materially affected 
by the high-octane gasoline and rub- 
ber programs. 

The balance of this report will state 
each question submitted to the vari- 
ous companies with condensed an- 
swers. These answers show the ma- 
jority consensus together with com- 
ments on opinions which vary from 
this. Some of the more especially in- 


*Warren Petroleum Corp. 


by G. L. Brennan* 





teresting statements are quoted ver- 
batim. 


Question 1.—Will the supply of pro- 
pane, butane and mixtures increase 
or decrease in each of the periods 
mentioned above, namely: (1) Balance 
of war period; (2) immediate postwar 
period; (3) 3 to 4 years of peacetime 
developments, keeping in mind the 
demand for these products as fuel 
and raw material for 100-octane avia- 
tion gasoline and butadiene? 


Answer 1.—Pyroduction of butane 
and propane and mixtures will in- 
crease during the balance of the war 
period to the extent that the supply 
of propane will no doubt be adequate 
to meet contemplated demands, but 
the amount of butane that will be 
available for the fuel markets during 
the coming winter will very probably 
be inadequate, and might bring about 
a shortage more acute than prevailed 
during the past winter. One company 
made the statement that it was very 
unlikely that there would be any in- 
crease in the supply of either of these 
products in so far as the fuel markets 
were concerned. 


2. During the immediate postwar 
period, opinions, with one exception, 
are expressed that there will be 
plentiful supplies to large surpluses 
of all of the light hydrocarbons, al- 
though one company believes that the 
100-octane aviation gasoline and rub- 
ber programs will be continued for 
some time after the war. 


3. During 3 to 4 years of peacetime 
developments, there will be plentiful 
supplies of propane and butane, al- 
though the possibilities are good that 
the demand for butane in chemical 
processing plants may be competitive 
with fuel demands, thereby reducing 
the amounts available for sale through 
these particular channels. 


This symposium on the future of the liquefied petro- 
leum gas industry, presented this week at the annual 
meeting of the Natural Gasoline Association of Amer- 
ica, reflects an expectancy that production will con- 
tinue its upward trend. Some manufacturers antici- 
pate a permanent demand for butane from the chemi- 
cal industry which will tend to reduce the amounts 
available for fuel. 


Question 2.—What is your opinion 
as to any change in the relative value 
of propane versus butane at natural- 
gasoline plants due to possible new 
uses or expansion of present markets 
for these hydrocarbons? 


Answer 2,—Predominant opinion on 
this question is that there will be 
little, if any, change in value of lique- 
fied petroleum gas during the war or 
as long as government price control 
prevails, but that, when such controls 
are removed, the value of butane will 
probably increase, although one pro- 
ducer feels that the value of propane 
versus butane will be in reverse due 
to the fact its higher cost of manu- 
facture must net back more at the 
plant. Perhaps one of the best com- 
ments on this question of all sub- 
mitted, is as follows: 

“Based upon the assumption that 
governmental price control will con- 
tinue for the war period and for some 
time into the immediate postwar 
period, there should be no material 
changes in prices of propane, butane 
or mixtures until some time after, the 
war is over. When economics again 
dictate relative prices, it is expected 
that the value of butane will increase 
with respect to that of propane due 
to the. greater process value of bu- 
tane in the manufacture of motor 
fuels, aviation gasoline, synthetic rub- 
ber and other chemical products.” * 


Question 3.—In your. opinion, do 
you expect important changes in 
methods and costs of transportation 
of liquefied petroleum gas, keeping 


in mind tank-car, transport-truck - or 


barge movement? 


Answer 3.—The answers to this 
question vary markedly, but all are 
agreed that methods of transportation 


will not change materially in any of — 
the periods considered, but half be- © 
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lieve costs will be lower in the fu- 
ture; others feel the long-term trend 
will be upward, and we quote. one of 
the more interesting comments made 
on this subject, as follows: 


“Future transportation means and 
eost are dependent upon many fac- 
tors such as labor costs and weight 
and load restrictions by various states 
in the case of truck transportation, 
the decision of the LC.C. on pend- 
ing freight rate increases and weight 
per gallon used to calculate rail costs. 
Barge or tanker transportation may 
find limited fields of use. Future 
transportation costs are expected to 
increase rather than decrease.” 


Question 4.—What is your opinion 
as to the trend in demands for the 
following types of consumers: (1). Do- 
mestic (propane and butane); (2) in- 
dustrial; (3) utility; (4) chemical; 
(5) internal-combustion engine; (6) re- 
finery (blending, processing)? 


Answer 4.—(1) The use of the word 
demand in this question may be mis- 
leading, and it should be defined, in 
view of the answers, to mean increased 
shipments and not increased demand 
from consumers, which demand can- 
not be satisfied due to restrictions 
on utilization equipment and appli- 
ances. All agree that increased ship- 
ments to domestic consumers can in- 
crease little, if any, during the war 
but that immediately after the war, 
this type of business will have a large 
increase; some feeling that propane 
volumes will grow more rapidly. Due 
to the shutdown of federal housing 
projects, there may be some decrease 
in demand immediately after the war 
is over. One comment on this sub- 
ject is of interest, and we quote as 


follows: 
“During the immediate postwar 
period and later, the domestic de- 


mand for both propane and butane 


will increase rapidly in line with the 
availability of utilization equipment 
and appliances, although it is very 
probable that higher percentages of 
propane may be used in mixtures dis- 
tributed throughout the southern ter- 
ritory. However, improvements and 
refinements in utilization equipment 
may have a distinct bearing on the 
type of fuel used in the south.” 

2. Opinions on the industrial out- 
let for liquefied petroleum gases vary 
considerably, but it is apparent that 
there will be lower demand in the 
immediate postwar period due to in- 
dustrial conversion programs but that 
after that time there will be a healthy 
increase. Several point out that this 
will be influenced materially by in- 
creased natural-gas distribution in 
large industrial centers. 

3. Here again, opinion is divided, 
although it is apparent that immedi- 
ately after the war utility «use will 
probably decrease. Future demands 
depend somewhat upon distribution 
of natural gas, but the small town 
gas plants now using other raw ma- 
terial, offer a good market to develop. 

4. Nearly all agree that there will 
be an increased use of liquefied pe- 
troleum gas in the chemical field,’ but 
that the volumes of propane may be 
relatively small compared to the total 
sales of this product, and further that 
butane will probably be in greater 
demand for chemical use than will 
propane when war restrictions on new 
construction are removed. 

5. Consensus of answers to this 
question is that there will be some 
increase in the internal-combustion 
engine field, but the increases will 
probably be confined to special uses. 
One analytical comment on this sub- 
ject is quoted below: 

“No material increase in this type 
of use is expected although a limited 
amount of L.P.G. fueled heavy-duty 








hauling, construction and oil well 
drilling equipment is expected to con- 
tinue using L.P.G. in those locations 
where definite economic advantages 
exist. Probable increased octane rat- 
ing of motor fuels and improved en- 
gine design are expected to reduce 
the present incentive to use L.P.G. 
for many engine applications.” 

6. Answers to this question appear 
to be in variance and considerable 
guess work seems to have been done, 
but comments from two different 
companies, which are quoted below, 
are of considerable interest: 

“The blending of butane by the re- 
finer will, as in the past; consume 
a very large percentage of the total 
production for purposes of obtaining 
required vapor pressures. Of course, 
in the past, a great deal of this bu-. 
tane content of motor fuel has been 
contained in natural gasoline shipped 
to the refiner. With reference to 
processing butane or isobutane manu- 
factured at natural-gasoline plants or 
refineries, the economics of various 
methods of processing crude oil will 
probably determine in each specific 
refinery, what, if any, processing of 
normal or isobutane will give the 
largest dollar return.,It appears that 
processing of these materials may be 
seasonal, so that only the volumes 
in excess of required vapor pressure 
in motor fuel will be further 
processed. This comment is made on 
refinery production of motor fuel and 
exclusive of any chemical manufac- 
turing involved directly or indirectly. 

“Processing of butane, principally 
in refineries, will increase to some ex- 
tent, but not greatly unless cheaper 
processes are developed for such con- 
versions. In other words, present con- 
version processes produce the high 
octanes at too high a cost for use in 
blending with motor fuels in the post- 
war period; hence, a sharp increase 





H. W. Harts, Warren Petroleum Corp.; R. G. Atkinson, Shamrock Oil & Gas Corps, and B. R. Carney, Shell Oil Co., Inc., are among 
members of the question screening committee, assisting in the “Information Please” program 
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in such processing can only develop 
by reducing cost in the production 
of the finished converted materials.” 


Question 5.—Can L.P.G. producing 
plants be provided with a more uni- 
form summer and winter load in those 
areas where there now exists an im- 
portant house-heating demand by 
means of the following: (1) Increased 
storage (at plants, at distribution 
points, at consumers); (2) increased 
summer loads; (3) changes in com- 
position of products; (4) higher work- 
ing pressure storage and _ transpor- 
tation equipment, and (5) reduction 
of standby loads? 


Answer 5.—(1) Opinion is unani- 
mous that more storage throughout 
the industry is desirable, particular- 
ly in those areas where large house- 
heating demands prevail. Where this 
storage should be installed varies 
somewhat with each company’s prin- 
cipal transportation methods although 
it appears that the most important 
assistance can be rendered by addi- 
tional quantities of storage installed 
at distribution points from which the 
fuel is directly distributed to con- 
sumers. 

2. Unanimous opinion prevails as 
to the desirability of increasing sum- 
mer loads. It should be pointed out 
that at the present time in the south- 
ern states the ratio between summer 
and winter load is considerably high- 
er under conditions which almost 
completely restrict new installations. 
These installations generally made 
during the warmer months formerly 
provided a very sizable demand. This 
demand is now nonexistent and the 
extreme ratio between summer and 
winter load is presently exaggerated. 

3. Changes in composition appear 
to be desirable, particularly as to the 
use of higher propane content of bu- 


284 


tane-propane mixtures, some of which. 
is currently being done. 

4. All are agreed that higher work- 
ing pressure storage and transporta- 
tion equipment is desirable, particu- 
larly in view of increased flexibility 
and possible future availability of 
higher vapor pressure mixtures. 

5. All opinions expressed on this 
question reflect the desirability to re- 
duce standby loads, since practically 
all of them prevail at the same time 
as other peak demand. This problem 
is summarized fairly well by one com- 
ment, which we quote below: 

“Liquefied petroleum gas has played 
an important role in providing stand- 
by fuel for many large utility and in- 
dustrial operations normally supplied 
with natural gas, and if these installa- 
tions were so managed as to be filled 
cnly during the summer months, such 
standby demands would present no 
troublesome problems. However, 
many of them have made demands 
upon our industry during the peak 
winter months, creating an almost 
impossible situation to handle with- 
out diverting products already needed 
by domestic yeaz-around industrial 
and utility users, and to the extent 
in some cases of actually affecting 
the demands of the 100-octane and 
synthetic-rubber programs. It is evi- 
dent that any additional standby in- 
stallations should be definitely dis- 
couraged, since they place upon pro- 
duction and transportation facilities 
another peak which, in the coming 
winter, appears to be one of the in- 
dustry’s most pressing. problems.” 

From the information submitted 
above the following general conclu- 
sions are indicated: 

1. Supplies of L.P.G. for fuel pur- 
poses will be adequate for those re- 
quirements where propane or high 
propane content mixtures may be 


) en 


r¢ 


used, but that for the duration of the 
war, the supply of butane and low 
propane content mixtures for fuel 
may be inadequate, especially during 
the coming winter. Postwar supplies 
of these products will be ample. 

2. Little change in the relative 
value of propane and butane can be 
expected by the producer while gov- 
ernment price controls prevail. Sub- 
sequent to such a time, opinion indi- 
cates that butane may have greater 
relative value to the producer than 
propane. 

3. Except for possible changes in 
rail rates on L.P.G., it is not expected 
that costs or methods of transporta- 
tion will change materially during the 
war. Postwar opinion is divided as to 
increase .or decrease in costs. 

4. Government restrictions will pre- 
vent increase in domestic demand for 
these products until some major 
change in the war program occurs, 
but it is expected that domestic sales 
in the postwar period will have a 
marked’ increase. Postwar industrial 
uses will probably be influenced to 
a considerable extent by new dis- 
tribution of natural gas to large in- 
dustrial centers. Increased use of 
these fuels for internal-combustion 
engines will probably be confined to 
highly specialized applications. Util- 
ity uses will also be influenced by 
natural-gas distribution. 

The use of L.P.G. for the manufac- 
ture of chemicals will no doubt in- 
crease in the postwar period with the 
possibilities that butane will be in 
greater demand than propane. 

5. The type of postwar motor fuel, 
the availability and price of crude oil, 
new refinery processes and many 
other factors will have an important 
bearing on the volumes of butane and 
propane supplied to a large variety 
of markets. 
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Survey of Natural-Gasoline Plants 


ARKANSAS 
Approx. 
dly. liquid 
Company, plant and county— cap. (gal.) 


Arkansas Fuel Oil Co., Columbia, Columbia ........°...... 75, 
Arkla. Oil Co., Capps, Miller .............. PE WO Bact SC: 


Lion Oil Refining Co.,+ Schuler, Union ....:..............5 J 

Magnolia Petroleum Co., Kenova, Union .................: 27,000 
Querbes Oil Co., Helwig, Union .isii2 66-2550 ce dae es 4,000 
Sam Sklar, trustee, Armstrong, Union .............-........ 2,000 
Sam Sklar, trustee, Louann, Ouchita ...................... 3,500 
Sam Sklar, trustee, Pratt, Union .............2:%iss...0.. 4,000 
Sam Sklar, trustee, Rainbow, Union ....................... 2,500 
Shell Oil Co., Inc., Magnolia, Columbia ................... 30,000 


McKamie Gas Cleaning Co., McKamie, Lafayette Se ae 25,000 





Barnsdall Oil Co.,* Midway, DE oes Kk eS 17,000 
Total wis dive pm ae oes eee 
*Under construction. 
tSchuler Unit gasoline plant. 

CALIFORNIA 
Bankline Oil Co., Long Beach, Los Angeles ............... 20,000 
Belridge Oil Co., North Belridge, Kern .................... 75,000 
Belridge Oil Co., North Belridge, Kern .................... 75,000 
Brea Canyon Oil Co., Brea-Olinda, Orange ............... 14,000 
Coline Gasoline Co., Rincon, Ventura ...... Suet. feeae 15,000 
Coline Gasoline Co., Torrance, Los Angeles ............... 25,000 
Cowan Oil & Refining Co., Rosecrans, Los Angeles ........ 20,000 
Del Valle Gasoline Co.,* Del Valle, Los Angeles ........... 20,000 
Field, O. C., Gasoline Corp., Huntington Beach, Orange .. 70,000 
General Petroleum Corp., Brea-Olinda, Orange ........... 20,000 


General Petroleum Corp., Rosecrans-Athens, Los Angeles... 40,000 
General Petroleum Corp., Santa Fe Springs, Los Angeles.. 55,000 


General Petroleum Corp., Wilmington, Los Angeles ....... 60,000 
General Petroleum Corp., Ventura, Ventura .............. 40, 

Honolulu Oil Corp., Buena Vista Hills, Kern ............. , 

Inglewood Gasoline Corp., Inglewood, Los Angeles ....... 6,000 
Inglewood Gasoline Corp., Potrero, Los Angeles .......... 15,000 
Lomita Gasoline Co., Long Beach 1, Los Angeles ...:..... 85,000 
Lomita Gasoline Co., Long Beach 4, Los Angeles ......... 30,000 
The Norwalk Co., Midway-Sunset, Kern .................. 6,000 
The Norwalk Co., Santa Fe Springs, Los Angeles ......... 20,000 
Rice Ranch Oil Co., Santa Maria, Santa Barbara .......... 3,200 
Richfield Oil Corp.,* Coles Levee, Kern ................... 32,000 
Richfield Oil Corp., Long Beach, Los Angeles ............. 25,000 


Shanley Oil & Gas Co., Torrance, Los Angeles ......... in: late a8 


Shell Oil Co., Inc., Brea-Olinda, Orange ................... 20,000 
Shell Oil Co., Inc., Capitan,-Santa Barbara ...... aes 5,000 
Shell Oil Co., Inc., Dominguez, Los Angeles ............... 25,000 
Shell Oil Co., Inc., Long Beach; Los Angeles ............4. 60,000 
Shell Oil Co., Inc., Ten Section, Kern ......... ec Mae 
Shell Oil Co., Inc., Santa Maria, Santa Barbara ...... rar 2,500 
Shell Oil Co., Inc.,* Ventura, Ventura ..................... 100,000 
Signal Oil & Gas Co., Elwood 10, Santa Barbara .......... 10,000 
Signal Oil & Gas Co., Huntington Beach 11, Orange ....... 27,000 
Signal Oil & Gas Co., Long Beach 2, Los Angeles ........ 30,000 
Signal Oil & Gas Co., Long Beach 6, Los Angeles ......... 15,000 
Standard Oil Co. of California, Coalinga 19-B, Fresno ...._ 10,000 
Standard Oil Co. of California, Coles Levee, Kern ........ 12,000 


Standard Oil Co. of California,* Greeley, Kern .. 
Standard Oil Co. of California, Murphy-Coyote, Los Ange- 
les and Orange 40,000 
Standard Oil Co. of California, ‘Huntington Beach 4, Orange 35,000 
Standard Oil Co. of California, Inglewood, Los Angeles ... 30,000 
Standard Oil Co. of California, Kettleman Hills 2-P, Kings 


pnd PrGeMe. x... . 6 os foc. Gon die ee Pat ee es 150,000 
Standard Oil Co. of California, Kettleman Hills 11-P, Kings 

end Preeno’. .. 25 5. a ee Oe eee 65,000 
Standard Oil Co. of California, Kettleman Hills 3-P, Kings 

No oo sean aed bas a 120,000 
Standard Oil Co. of California, Kettleman Hills 33-J, Kings 

Se OOOO... «<..s Pa o-n pe adtan's eb eee 100,000 
Standard Oil Co. of California, Lost Hills, Kern ......... 4,000 
Standard Oil Co. of California, Taft 1-C, Kern ............ 15,000 
Standard Oil Co. of California, Taft 7-D, Kern ............ 17,500 
Standard Oil Co. of California, Taft 31-E, Kern .......... 10,000 
Standard Oil Co. of California, Mount View 32-Z, Kern ... 12,000 
Standard Oil Co. of California, Santa Fe Springs, Los An- 

ni oR kes pa OS RR BR 40,000 
Standard Oil Co. of California, Torrance, Los Angeles .... 12,000 
Standard Oil Co. of California, Seal Beach, Orange ....... 25,000 
Superior Oil Co., Kettleman Hills, Kings and Fresno ..... 100,000 
Superior Oil Co., Rio Bravo, Kern ...............6.-040.-05- 16,000 
The Texas Co., Montebello, Los Angeles Satie atdsnoairais og a ane 40,000 
The Texas Co., Santa Fe Springs, Los Angeles ............ 50,000 
The Texas Co., Shiells Canyon, Ventura .................. 35,000 
The Texas Co., Long Beach, Los Angeles ..........:.:..... 75,000 
Union Oil Co., Brea-Olinda, Orange ..............--+--++5: 22,500 
Union Oil Co., Dominguez, Los Angeles .................. 69,000 
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CALIFORNIA (Continued) 





Approx 
dly. liquid 
Company, plant and county— cap. (gal.) 
Union Oil Co., Kettleman Hills, Kings and Fresno ........ 30,000 
Union Oil Co., Playa del Rey, Los Angeles ................ 30,000 
Union ‘Oli Co.; Rio Bravo; Wee oo. & hee ers 15,000 
Union Oil Co., Rosecrans, Los Angeles .................... 27,000 
Union. Oil Co., Santa Fe Springs, Los Angeles ............. 70,000 
Union Oil Co., Orcutt, Santa Barbara ..................... 15,000 
Union Oil Co., Santa Maria, Santa Barbara .............. . 
Union Oil Co., Richfield, Orange ....................... .. 10,000 
U. S. Navy Petroleum Reserve, Elk Hills, Kern ........... 5,000 
Universal Consolidated Oil Co., Rosecrans, Los ama: iS 5,000 
West Coast Refining Co., Richfield, Orange .... 25... *e 50,000 
Westates Petroleum Corp., Coalinga, Fresno ........... ‘ 300 
West Rosecrans Gasoline Co., Rosecrans, Los Angeles .... 5,000 
Western States Gasoline Co., Kettleman Hills, Kings and 
Me ogee ck Sim + 05p'f wb Keo hee ae at Eee OR 160,000 
Western States Gasoline Co., San Miguelito, Ventura ..... 15,000 
Wilmington Gasoline Co., Wilmington, Los Angeles ....... 30,000 
Tide Water Associated Oil Co.,* Ventura, Ventura ........ 80,000 
Lng A ED OE RES eS Oe RRS Pe ae .. . 2,823,000 
*Additions under construction. 
COLORADO 
Mountain States Oil Corp., Trinidad, 3-33s-62w ...... 6,000 
ILLINOIS 
Arkansas Fuel Oil Co., Illinois, Crawford ....... 25 500 
Brenneman & MacDonnell, Condry, Crawford ......... 1,000 
Carter Oil Co., Loudon, Fayette .....................2... . 60,000 
Sunflower Petroleum Products Co., Benton, Franklin ..... 25,000 
Sunflower Petroleum Products Co.,* Johnsonville, Wayne 5,000 
Sunflower Petroleum Products Co., Salem, Marion ....... 100,000 
The Texas Co., Hoodville, Hamilton ....................... 90,000 
The Texas Co., Salem, Marion .......................... 190,000 
Warren Petroleum Corp., Crossville 23, White ...... Oe 90,000 
Warren Petroleum Corp., Salem 21, Marion ..... -s..e... 100,000 
BES Le PO Pe eee pte <n: a 6,400 
NE SY os Pash sd CPS Vic ele See Ge hadi key Sie ; 667,900 


*Under construction. 

tIncludes 17 plants in Crawford County operated by Cheuv- 
ront & Brown, Kewanee Oil Co. and Brenneman & MacDonnell 
as vacuum plants. 


; KANSAS 

Barnsdall Oil Co., Rainbow Bend, Sumner ........ <a ; 8,000 
Cities Service Oil Co., Wichita, Sedgwick .......... .... 25,000 
Cities Service Oil Co., Burrton and Stone, Reno .......... 60,000 
Cities Service Oil Co., Madison, Greenwood .............. 3,000 
Continental Oil Co., No. 9, Cowley ...................... . 25,000 
Edwards Gasoline Co.,* Zenith, Stafford .............. SUS hee 
ye ee Be ae RS em ertie he ia sete a ee ate 3,000 
Kansas Power & Light Co., Medicine Lodge, Barber ...... 10,000 
Kansas Power & Light Co., McPherson, McPherson ...... 10,000 
Northern Natural Gas Co., Hugoton, Stevens ............. 35,000 
Panhandle Eastern Pipe Line Co., Liberal, Seward ..... . 100,000 
Skelly Oil Co., Cunningham, Kingman .................. .  §0,000 
The Texas Co., Atlanta, Cowley .....................2005. 8,000 

I is Py eee pees oC re ee LT es ig .. 837,000 

*Under construction. 

KENTUCKY 

Ashland Oil & Refining Co., Fixer, Lee ................. : 4,000 
Kentucky-West Virginia Gas Co., Dwale, Floyd ......... ; 5,000 
Virginian Gasoline & .Oil Co., Leach, Boyd ........... ... 40,000 
Virginian Gasoline & Oil Co., Warfield, Martin ........... 17,000 

TOUT 2s SR iT ee es Ss .... 66,000 

LOUISIANA 
Anchor Gasoline Corp., Eola, Avoyelles ............ pois 20,000 
Arkansas Fuel Oil Co., Langston, Claiborne ............ ce 5,000 
Arkansas Fuel Oil Co., Shreveport, Caddo ................ 15,000 
Arkansas Fuel Oil Co., Bisteneau, Bienville ......... .... 10,000 
Arkansas Fuel Oil Co., eocneee, CaGes > 6)... ek. 15,000 
Arkansas Fuel Oil Co., Sligo, Bossier ................. ... 15,000 
Arkansas Fuel Oil Co., Simsboro, Lincoln ................ 10,000 
Carter Oil Co., MUNIN, Fa nies din clae'e bwk ore ob ag 5,000 
Carter Of] Co., Beem, GG fb iis ak as onic gen es bs 5,000 
Claiborne Gasoline Co., Lisbon, Claiborne ............ ... 60,000 
Coltexo Corp., Rodessa, Caddo ........ ...6..--0.eee sense 40,000 
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LOUISIANA (Contiaued) 





Approx. 
dly. liquid 
Company, plant and county— cap. (gal.) 
Continental Oil Co., Gillis; Calcasieu 20,000 
Continental Oil Co., Tepetate, Jefferson Davis bin . 20,000 
Continental Oil Co., Ville Platte, Evangeline WEE eS 100,000 
Glen Rose Gasoline Co., Rodessa, Caddo ; : ,000 
Great National Oil Corp., Ida, Caddo Reyes ea 35,000 
Gulf Refining Co., Homer, Claiborne st i ees 4 5,000 
Gulf Refining Co., Mooringsport, Caddo ................ : 2,000 
Haynesville Operators,* Haynesville, Claiborne ......... 38,000 
Ohio Oil Co., Haynesville, Claiborne AE Se = BY 2,000 
Ohio Oil Co., Hodges, Webster ..........5 2... 0... ce eeee 4,500 
Shell Oil Co., Inc., Iowa, Calcasieu 12,000 
Skelly Oil Co., Rodessa, Caddo . (Pie dks tae 6,000 
Stanolind Oil & Gas Co., Gilliam, Caddo ap se ae 3,000 
The Texas Co., Lafitte, Jefferson ie Re Se ae ABS Ade 10,000 
United Gas Pipe Line Co., Cotton Valley, Webster ....... 15,000 
United Gas Pipe Line Co., Koran, Bossier ................ 25,000 
United Gas Pipe Line Co., Rodessa, Caddo ............... 50,000 
United Gas Pipe Line Co., Sugar Creek, Claiborne ..... 18,000 
Total 586,500 
“U nder construction 
MICHIGAN 
Otha Grimes, Mount Pleasant, Isabella ..................5 5,000 
West Michigan Consumers, Reed City, Osceola .. 5,000 
POM sr. oe. ES Sa eee es 10,000 
MONTANA 
Glacier Production Co., Cut Bank, Glacier 25,000 
NEW MEXICO 
El Paso Natural Gas Co., Jal 1, Lea ......-..........0.4...: 60,000 
El Paso Natural Gas Co., Jal 2, Lea ..................060065 ,000 
Loco Hills Pressure Maint. Co.,* Loco Hills, Bagy =. 2... 10,000 
Maljamar Cooperative, Artesia, Eddy .................... 13,000 
Phillips Petroleum Co.,* Eunice, Lea ....................+. 100,000 
Phillips Petroleum Co., Lee, Lea ...................0005-- 37,000 
Phillips Petroleum Co., Hobbs, Lea ..................:...-- 50,000 
Skelly Oil Co., Eunice, Lea Y. 20 ebee eee BES 30,000 
Warren Petroleum Corp., Monument, Lea 50,000 
Total 440,000 
*Addition under construction. 
OHIO . 
East Ohio Gas Co., Doylestown : 5,000 
East Ohio Gas Co., Highland Heighfs ..................... 3,500 
Preston Oil Co., Elk, Noble County ........6......4-.4..4.. 2,000 
Preston Oil Co., Homer, Licking County 4.2 remade ASRS 15,000 
Preston Oil Co., Pavonia, Richland County NOS ce nee 10,000 
Preston Oil Co., Sugar Grove, Fairfield uss Fee 9,000 
Preston Oil Co., York, Medina County Mieka 5,000 
River Gas Co., Ludlow, Monroe , ents 1,400 
Total 52,100 
OKLAHOMA 
Barksdale Co., Barksdale, Hughes 500 
Barnsdall Oil Co., Earlsboro, Pottawatomie .............. 40,000 
Barnsdall Oil Co., Flat Rock, Tulsa .....................4% 5,000 
Barnsdall Oil Co., Avant, Osage .....................055-. 3,000 
Bartlett Gasoline Co., Butler, Custer .................,--45 15,000 
Carter Oil Co., Grisso, Seminole .....................4..5. ,000 
meer.<ns Co. Fitts, Pomtetet - 72s cei ee OE 50,000 
Carter Oil Co., Keokuk, Seminole Tee? ee pt Oe 12,000 
Carter Oil Co., Dunn, Seminole ......................00005- 12,000 
Cimarron Gasoline Corp.,+ Guthrie, Logan ............:. 10,000 
Cimarron Gasoline Corp., Coyle, Logan .. oe ted 15,000 
Cities Service Oil Co., James-Lacey, Seminole ....... A 15,000 
Cities Service Oil Co., Bodine, Oklahoma pat 60,000 
Cities Service Oil Co., Konawa, Seminole ................. 15,000 
Cities Service Oil Co., Asher, Pottawatonie ................ 10,000 
Cities Service Oil Co., Tallant, Osage ................. 20,000 
Cities Service Oil Co., Fish-Sasakwa, Seminole 15,000 
= 2. Cal@ren, Barnedall .... so26-eGe 8 RS TOS. cee 1,000 
Continental Oil Co., Plant 31, Noble .......>............ 20,000 
J. B. Crosbie, Inc., Fittstown, Pontotoc ................. 25,000 
Deep Rock Oil Corp., Hawk, Payne ....................... 1,000 
Devonian Oil Co., Kellyville, Creek ......:.............5. 20,000 
Eason Oil Co., Plant 3, Logan ........... 22,000 
Frame Natural Gas Co., Plant 1, Pawnee 3,000 
Frame Natural Gas Co., Plant 2, Pawnee 1,500 
Chas. and Otha Grimes, Weleetka, Okfuskee 5,000 
Chas. and Otha Grimes, Okemah, Okfuskee 3,000 
Otha H. Grimes, Wetumka, Hughes ................0-.5.-:- 3,500 
Otha H. Grimes,* Pauls Valley, Garvin ....... 17,000 
Otha Grimes and Roy Neal, Drumright, Creek 5,000 
Gulf Oil Corp., Boston, Osage ........... 1,500 
Gulf Oil Corp., Burbank, Osage 10,000 
Gulf Oil Corp., Kiefer, Creek 20,000 
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OKLAHOMA (Continued) 


Approx. 

dly. liquid 

Company, plant and county— cap. (gal.) 
Gulf Oil Corp., Little River, Seminole ....................._ 10,000 
Gulf Oil Corp., : | an aa ar ; 25,000 
Johnson Oil Refining Co., Cleveland, Pawnee ............. 500 
res Oil & Gas Co.,+ Bartlett, Custer .......... 18,000 
G. Lessig, Plant 1, Creek ............. A TE 500 

athe Star Gas Co., Hollis, Harmon ................. 15,000 
Magnolia Petroleum Co., Davenport, Lincoln ..... 3,500 


Magnolia Petroleum Co., Graham, Carter ........ 1 a 5,000 


Magnolia Petroleum Co., Oilton, Creek ............... 10,000 
Magnolia Petroleum Co., Stonewall, Pontotoc .... 15,000 
Magnolia Petroleum Co., St. Louis, Pottawatomie . 13,000 
W. C. McBride, Avant, Osage ..................... ; 500 
Mid-Continent Petroleum Corp., Leonard 9, Tulsa . 1,000 
Mid-Continent Petroleum Corp., Sawyer 3, Creek ....... 15,000 
Mid-Continent Petroleum Corp., Stillwater 18, Payne .... 10,000 
Mid-Continent Petroleum Corp., Stone Bluff 4, Wagoner . 1,000 
Mid-Continent Petroleum Corp., Cromwell 7, Seminole ... 25,000 
Neal Gasoline Co., Osage, Pawnee .................. te 4,000 
Peppers Gasoline Co., Plant 1, Oklahoma .... 20,000 
Phillips Petroleum Co., Reserve, Osage ..... 35,000 
Phillips Petroleum Co., Dill, Okfuskee ....... 25,000 
Phillips Petroleum Co., Wetumka, Hughes ................. 20,000 
Phillips Petroleum Co., Oklahoma City, Oklahoma ....... 150,000 
Phillips Petroleum Co., 11-11, Okfuskee .................... 10,000 . 
Phillips Petroleum Co., Wewoka, Seminole ............... 30,000 
Phillips Petroleum Co., Edmond, Oklahoma ..... eae 5 40,000 
Phillips Petroleum Co., Denoya, Osage ..... PRN st OU SSE 45,000 
Pioneer Cotp.; Paes if Teme. is oo a os hk 2,000 
M. F. Powers, Depew, Creek .. .................60005> oy 3,000 
Pure Oil Co., Plant 15, Seminole .....................4.... 20,000 
Pure Oil Co., Drumright 1, Creek ............:...... iy 10,000 
Pure Oil Co., Berryhill Vacuum, Creek . MD inh 5,000 


Pure Oil Co., Poloke Vacuum, Creek Age Site ee 7,000 


Reed & Swab, Weert ORIN isk a ash 3,500 
Shell Oil Co., Inc., Osage, Osage Weg 10,000 
Shell Oil Co., Inc., E. Cromwell, Okfuskee ; ERS 10,000 
Shell Oil Co., Inc., Braman, Kay . Boek j a's 6,000 
Shell Oil Co., Inc., Dillard, Carter Shes k as ca cot 16,000 
Shell Oil Co., Inc., Lucien, Noble ...................-...5:. 36,000 
Shell Oil Co., Inc., Barco, Carter ............... al 10,000 
Shell Oil Co., Inc., Tonkawa, Noble ................ 10,000 


Shell Oil Co., Inc., E. Stroud, Lincoln ............ ‘ 5,000 


Sinclair Prairie Oil Co., Seminole 12, Seminole 50.000 
Sinclair Prairie Oil Co., Lima 13, Seminole ....... 130,000 
Sinclair Prairie Oil Co., St. Louis 14, Pottawatomie : 35,000 
Sinclair Prairie Oil Co., Drumright 2, Creek ........... ¢ 25,000 
Sinclair Prairie Oil Co., Shamrock 3, Creek . ; 16,000 
Sinclair Prairie Oil Co., Covington 6, Garfield . 15,000 
Skelly Oil Co., Fairfax, Osage ................-..---..-45. 70,000 
Skelly Oil Co., Naphtha, Osage ._.. 50,000 
Skelly Oil Co.,+ Lyman, Osage ..... 50,000 


The Texas Co., Blackbird, Osage LEER ERS pF 4,000 





The Texas Co., Davenport, Lincoln | 12,000 
The Texas Co., Moore, Creek .......... : 13,000 
Tide Water Associated Oil Co., Drumright, ‘Creek . 1,000 
Victor Gasoline Co., Bristow 3, Creek %...... ay 4,000 
Victor Gasoline Co., Stroud 12, Lincoln ...... : byt 2,500 
Warren Petroleum Corp., Graham 8, Carter ... iP 15,000 
Warren Petroleum Corp.,; Madill 22, Marshall 30,000 
Warren Petroleum Corp., Maud 14, Seminole _. 30,000 
Rosa B. Wright, Kellyville, Creek .. ‘ie 5,000 

Total 6 i 1,789,000 

*Under construction. 

+Addition under construction. 

PENNSYLVANIA 

Alum Rock Gas Co., Port Allegany, Fern 500 
Bayliss & Bayliss, Titusville ................. 10,000 
Clinger Oil & Gas Co., Tidioute, Fagundus .............. 1,000 
Clinger Oil & Gas Co., Tidioute, Hastings ... ; ee 1,000 
Cook Oil Lease, Mayburg ................-. 25-6. e cece ee eee 1,500 
Crawford & Gregory, Emienton, Fryburg ............ 500 
Dempseytown Gas Co., Port Allegany, Clarion County . 1,000 
Ellenburger, W. J., & Sons, Wares Gee 3 ie SS ee 300 
Elliott Brothers, Chicora Sib ciate: Chana aS F 500 
Equitable Gas Co., Clarksburg, Washington Co. 2,000 
Equitable Gas Co., Rogersville, Green County . 10,000 
John J. Harvey, estate, Titusville, Pleasantville 500 
Haskell, Roth & Bayliss, Tidioute, Warren County ....... 10,000 
Hickey & Russell, Henry’s Mill ....................-...4.. 300 
Hope Const. & Refining Co., Brave, Appalachian ...... 25,000 
Hope Const. & Refining Co., Imperiol, Appalachian ..... 
Jennings, E. H., Bros. Co., Pittsburgh, Oakdale (3 plants) 1,500 
Manufacturers Light & Heat Co., W. Finiey .............. 5,000 
Manufacturers Light & Heat Co., —e a sees 10,000 
Mars Co., Lewis Run, McKean .. IE Bigs nye a8 43 we 500 


Mars Co., Pinegrove, Venango . Ee ia 4,000 
Mars Co., Van, Venango ................ A bets 7,500 
Pennsylvania Oil Co., Sheffield, Warren 10,000 
Red Brush Oil Co., Tidioute, near Tionesta .__. ee 300 
Sloan & Zook Co., Kane ...............0.... ; 1,000 
South Penn Oil Co., Pittsburgh, President 500 
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Stabilize wire lines 
Insure perfect spooling 
Obtain proper lubrication 
Prevent rapid line wear 


Permit faster reeling 
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O get the fullest life from wire lines, Drill- 

ers are demanding Patterson- Ballagh 
Wire Line Guides. The demand is growing 
daily. These Guides perform two vital func- 
tions. They increase the life of the line any- 
where from 10% to 50%, and they help 
speed up drilling. Lines can be run faster. 
The wobble is dampered. Lashing of the line 
from crown to drum is eliminated. These 
guides keep the line running true and main- 
tain perfect spooling. Don’t deny your crew 


this vital aid. 
See Composite Catalog 


PATTERSON-BALLAGH 
Los Angeles 1 @ Houston 10 ©@ New York City 6 


PATTERSON-BALLAGH 
WIRE LINE GUIDES 
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Approx 
PENNSYLVANIA (Continued) dly. liquid 
Company, plant and county— cap. (gal.) 
Rey DEMOS So 8 SS Ce ei cabawe nhs bose dete eee 550 
MMII 6655. ooo ws oh a Bice eae Ode alae eee 550 
ey ROMMOSE . os. . a'c a sens Roe ee Poke Cea ee aan 1,000 
SUNEIT EERE = 5 5.05.00 5 s0.tee bs 250 ob NO EUE OOP NORE Late ee UOree 300 
NN acs 0 a oop wen Sa ia be eee a en ae ee 650 
Sturgeon ea See eek ae ene 1,500 
Tiona . wip a cdego dak ate Ripkatas 0b bala eg a Ie 450 
Ee  e Pe epee mth tare iat pr TE 300 
Dpetonpanern CB). 5... sn iueghd ah > amateur eee cekbeue Ane 1,725 
per, 10) Do. Titusville 2. aie ea pe ss ee pee ee 1,000 
Warner-Caldwell Oil Co., Titusville ...................c0ees 1,000 
RT... s,s sca kie Gleb peta alii Rie mice alk bales Pee 2,820 
PNR eo. ice eee oe Ee nae 125,845 





*Covers 21 plants each with daily capacity of 200 gal. and less. 


TEXAS 

District 2 
Clymore Co., Inc., Refugio, Refugio ......./............465. 20,000 
Humble Oil & Refining Co., Heyser, Calhoun: ............. 10,000 
United Gas Pipe Line Co., Refugio, Refugio .............. 10,000 

District 3 
American Republics Corp.,+ Joe’s Lake, Tyler ............ 24,000 
Danciger Oil & Refining Co., Pledger, Matagorda ......... 40,000 
Del Ray Petroleum Co., Hardin, Liberty .................. 15,000 
B. & W. Gasoline Co.,* Cleveland, Liberty ................ 7,000 
Hamman Oil & Refining Co., Hamman, Matagorda ....... 13,000 
Humble Oil & Refining Co., Conroe, Montgomery ......... 20,000 
Humble Oil & Refining Co.,¢ Tomball, Harris .............. 50,000 
Humble Oil & Refining Co., Dickinson, Galveston ........ 11,000 
Midland Gasoline Co., Conroe, Montgomery . stank ts ‘ 30,000 
Warren Petroleum Corp., Fairbanks, Harris eerie | 

District 4 
Gulf States Recycling Co., San Salvador, Hidalgo ......... 6,000 
Humble Oil & Refining Co., Flour Bluff, Nueces .. ....... 14,000 
Sinclair Prairie Oil Co., East White Point, San Patricio ... 10,000 
Smith Brothers Refinery Co., Inc., Welder, San Patricio .. 15,000 
Southern Minerals Corp., Saxet, Nueces ................... 50,000 
Stanolind Oil & Gas Co.,+ Luby, Nueces ................... 50,000 
Union Producing Co., Agua Dulce, Nueces ; ... 15,000 

Districts 5 and 6 

Adams & Lyles, Boggey Creek, Anderson Rare DER iy’ 3,000 
Arkansas Fuel Oil Co., Waskom, Harrison ................. 50,000 
Arkansas Fuel Oil Co., East Texas, Gregg ..... siete 65,000 
Arkansas Fuel Oil Co., Smithland, Marion .. ibaa 10,000 
Arkansas Fuel Oil Co., Jefferson, Jefferson . 5 yilew Secale 
General American Pipe Line Co., Gladewater, Gregg ..... 30,000 
Gregg-Tex Gasoline Corp., Gregg-Tex, Gregg ............. 100,000 
Gulf Oil Corp., Cashen, Rusk ................ 2 ¢eueas 25,000 
Hanlon Gasoline Corp., Gladewater, Gregg ... 100,000 
Hercules Gasoline Co., Inc., Hercules, Gregg .. + See 90,000 
Humble Oil & Refining Co., American, Gregg ers 
Humble Oil & Refining Co., Kilgore, Gregg ... ... 45,000 
Humble Oil & Refining Co., London, Rusk ..... 100,000 
Lisbon Gasoline Co., East Texas, Rusk .......... : ...  §0,000 
Lone Star Gas Co.,+ Trinidad, Henderson ................. 30,000 
Mid-Co Gasoline Co., Cayuga, Henderson ................. 12,000 
Nine Oaks, Gladewater, Gregg ...................ccseeeees 700 
Parade Gasoline Co., Giles, Rusk .................5..ee0ees 125,000 
P. H.: Pewitt, Joaquin, Gaevy <3. . 55 050 5b. k Vaccews bes 2,000 
Phillips Petroleum Co., Lodi, Cass ..................: JSPR 40,000 
Pe cee ae, Van, Van Ramee ui iirc l sss ss eg heb eure 40,000 
Sabine Valley Gasoline Co., Kilgore, Gregg ..:........... 90,000 
Sinclair Prairie Oil Co.,+ Plant 18, Gregg .................. 100,000 
Sinclair Prairie Oil Co.,+ Plant 19; Smith .................. 80,000 
United Gas Pipe Line Co., Latex, Panola .................. 2,000 
Arkansas Fuel Gas Co.,* Carthage, Panola ................ 10,000 
Warren Petroleum Corp., Hawkins, Wood ................. 52,000 

District 7 
Consolidated Gasoline Co., Martin, Eastland .............. 4,000 
Desdemona Gasoline Co., Desdemona, Comanche ......... 3,000 
Hanlon Gasoline Co., Breckenridge, Stephens ....:........ 40,000 
Lone Star Producing Co., Ranger, Eastland ................ 140,000 
Lone Star Gas Co., Gordon, Palo Pinto .................... 20,000 
Lone Star Producing Co., Brooks, Stephens ............... 40,000 
Lone Star Gas Co., Pueblo, Eastland ...................508: 10,000 
Lone Star Gas Co., Sipe Springs, Eastland ................ 1,000 
Magnolia Petroleum Co., Desdemona, Eastland ............ 5,000 
Magnolia Petroleum Co., Olden, Eastland ................. 8,000 
Phillips Petroleum Co., Eliasville, Stephens ............... 12,000 
Phillips Petroleum Co., Frankell, Stephens ................ 8,500 
Phillips Petroleum Co., Ibex, Shackelford ................ 12,000 
Phillips Petroleum Co., Pioneer, Eastland ................. 15,000 
Roeser & Pendleton, Inc., Cook, Shackelford .............. 6,000 
Roeser & Pendleton, Inc., Bluff Creek, Shackelford ....... 2,000 
Rudco Oil & Gas Co., Desdemona, Eastland ............... 5,000 
Rudco Oil & Gas Co., Rising Star, Brown .......:........+: 5,000 
Texas Pacific Coal & Oil Co., Plant 2, Eastland ........... 10,000 
Texas Pacific Coal & Oil Co., Plant 3; Stephens ........... 16,000 
Texas Pacific Coal & Oil Co., Plant 4, Stephens ........... 10,000 

Districts 7-C and 8 

Barnsdall Oil Co., Odessa, Ector ........:......i ese detiveee 25,000 
Big Lake Oil Co., Texon, Reagan ..../....0..:..-eeeeeeeees 10,000 
Cabot Carbon Co., Estes, Ward 2.506.206. oi evinces 35,000 


APRIL 13, 1944 


Approx. 
TEXAS (Continued) dly. liquid 
Company, plant and county— cap. (gal.) 
Cabot Carbon Co., Keystone, Winkler ..................5.. 15,000 
Cabot Carbon Co., Walton, Winkler ....................... ; 
Cities Service Oil Co., Odessa, Ector ....................... / 
Gulf Oil Corp., Monahans, Ward .........................-.. 25,000 
Magnolia Petroleum Co., Kermit, Winkler ................. 18,000 
Phillips Petroleum Co., Goldsmith, Ector .................. 60, 
Phillips Petroleum Co., Crane, Crame ...................... 30,000 
Phillips Petroleum Co., Judkins, Ector .................... 40,000 
Phillips Petroleum Co.,* Seminole, Gaines ................ 86,000 
Shell Oil Co., Inc.,t Wasson, Yoakum ...................... 116,000 
Standard Oil Co. of Texas, Ward, Ward ................... 20,000 
District 9 
Continental Oil Co., K.M.A., Wichita ...................6.. 60,000 
Deep Oil Development Co., K.M.A., Wichita ............... 4,000 
Highlander Gasoline Co., Nocona, Montague .............. 4,000 
Magnolia Petroleum Co., Burkburnett, Wichita ............ 4,000 
Magnolia Petroleum Co., Electra, Wilbarger ............... 4,500 
Nash Gasoline Co., Peters, Young .....................0405. 5,000 
Phillips Petroleum Co., Mankins, Wichita ................. 35,000 
Phillips Petroleum Co., South Bend, Young ............... 9,000 
Rhodes Pool Gasoline Co., Bryson, Jack ..............0.... 2,000 
Skelly Oil Co., Burkburnett, Wichita ...................... 10,000 
The Texas Co., Burkburnett, Wichita ..................;:... 13,000 
The Texas Co., Electra, Wilbarger ...................5.0555 19,000 
The Texas Co., Johnson, Foard .:.:.......5. 2.0 pe ce ee eeeed 6,000- 
Tucker Oil Co., Burkburnett, Wichita ..................... 2,000 
W. T. Waggoner, estate, Rock Crossing, Wilbarger ........ 7,000 
District 10 
Canadian River Gas Co., Bivins, Moore .................... 35,000 
Cannon Gasoline Co., Amarillo, Potter .................... 8, 
Cities Service Oil Co., Pampa, Gray ....................5.. 25, 
Coltexo Corp... besare, Gay win... hia ts on eres " 
Columbian Gasoline Corp., Shamrock, Wheeler ........... 12,000 
Danciger Oil & Refining Co., Lefors, Gray ................ 20,000 
Hagy, Harrington & Marsh, Cargray, Carson and Gray .... 75,000 
Henderson Trust No. 2, Sanford, Hutchinson .............. 40,000 
J. M. Huber Corp., Borger, Hutchinson .................... 30,000 
Magnolia Petroleum Co., Kingsmill, Gray ................. 9,000 
Magnolia Petroleum Co., Sunray, Moore .......ie.......... 20,000 
Phillips Petroleum Co., Bowers, Gray ....... Se ae aa 50,000 
Phillips Petroleum Co., Canadian, Hutchinson et aes 60,000 
Phillips Petroleum Co., Carson, Carson ....:.... Bey eye ots 20,000 
Phillips Petroleum Co., Gray, Gray ...:.................45. 100,000 
Phillips Petroleum Co., Johnson, Hutchinson ........ .... 80,000 
Phillips Petroleum Co., Lefors, Gray ...................... 15,000 
Phillips Petroleum Co., North, Gray ....................... 50,000 
Phillips Petroleum Co., Pampa, Gray .................4... 60,000 
Phillips Petroleum Co., Panhandle, Carson ................ 15,000 
Phillips Petroleum Co., Pantex, Hutchinson ............... 50,000 
Phillips Petroleum Co., Ray 1, Moore ................ .... 10,000 
Phillips Petroleum Co., Rock Creek, Hutchinson .......... 60,000 
Phillips Petroleum Co., Sanford Hutchinson ............... 40,000 
Phillips Petroleum Co., Texroy, Hutchinson ............... 50,000 
Phillips Petroleum Co., Sneed, Moore ..................... 100,000 
Portland Gasoline Cop., Pampa, Gray ...................... 30,000 
Shamrock Oil & Gas Corp., McKee, Moore ................ 130,000 
Shell Oil Co., Inc., Bryan 2 and 17, Carson ................ 25,000 
Shell Oi! Co., Ine. Pam, Sere on ac ee Naa oe ate ss 12,000 
Skelly Oil Co., Armstrong, Moore ......................... 15,000 
Skelly Oil Co:, Sehefer, Cargom ..:.....05 cece lee bee cys 30,000 
Skelly Oil Co., Crawford, Hutchinson ...................... 15,000 
Skelly Oil Co., Kismmgemiill, Gray . joes... re ees eee 30,000 
Skelly Oil Co., Watkins, Hutchinson ....................:.. 15,000 
Smith Bros. Refinery Co., Inc., Sitter, Wheeler ........... 40,000 
Texoma Natural Gas Co., Fritch, Hutchinson ............. 105,000 
Texoma Natural Gas Co., Stinnett, Hutchinson ............ 25,000 
West Texas Gas Co., Wilhelm, Potter ...................... 15,000 
Total 3355 65. Foe BE SO a ae ee 2 ee 4,359,700 
*Under construction. 
+Additional construction. 
WEST VIRGINIA 
Carbide & Carbon Chemicals Corp., Diamond ............. 3,000 
Carbide & Carbon Chemicals Corp., Hastings ............. 2,000 
Carnegie Natural Gas Co., Hundred, Wetzel ............... 1,000 
Carnegie Natural Gas Co., Underwood, Marion ........... 1,000 


Dinsmoor & Co., St. Marys, Sugar Creek, Shawnee, Henry 
Camp, Bills 10-Acre, Fetty, Roby, Brush Run and Pike 


PU ii Ee oho V8 oe Seen bee ed Ra Cp bea ve 290 
Falling Rock Cannel Coal Co., Falling Rock ............... 3,000 
Hapgood, Roswell T., & Co., Cedar Grove .................. 6,500 
Henaghan & Hanlon, Inc., Sistersville, Big Knot .......... 1,000 

a eo OR Cos Nails cel | REA gs Bie tee Hace sat 800 
NN i es ac oe eK Es cio Ses SRE RO nt ama enet 2,000 
WEP Si 5 a ps cot) er tld eee beak ChE oe bs 500 
I Sra Fin ha a 6's a es db ea A ale om ea oe 800 
WE a ee A a ae SE ads 300 
Was FSS ae ax Ux SOUT PA Veta) the ed atk aoe 1,500 
Ton Teak 5 eh Fas ci aa HAS Sak ah 05.68 s Se 600 
Hope Natural Gas Co., Bristol, Harrison ................... 8,000 
Connell, Tee a CS EAS HRs ce caipes eens 14,000 
Gloll: Wien 5 Fs eh ee he ea ees 5,000 
Hastings, Wetzel ........ eo Gee Ty PE a er trp. ee 60,000 
291 
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WEST VIRGINIA (Continued) 
eeueee. vom plant and county— 
Kennedy, Lewis 
Waverly, Wood 


Jennings, E. H., Bros. Co., Pittsburgh, Pa., Jacksonburg | (1) 
Owens, Libby-Owens Gas Dept., South Malden 


Pure Oil Co., Dawes .... 
South Penn Oil Co. Pittsburgh, Coco : 
Glenville ... : re 
Liverpool 
Mannington 
Aloy.. fsveu 
Spencer sa i 
Walton 
Yawkey 
Macfarlan .. 
Wolf Summit 


Clay Court House 
Blue Creek (1) . 

Union Gasoline & Oil Corp., Moundsville, Marshall 
Jane Lew, Lewis .... i 
Porters Falls, Wetzel 


Virginian Gasoline & Oil Co., Charleston, Kanawha bes 


Clendenin, Kanawha 
Hubball, Lincoln . 
Jarretts Fords, Kanawha 
Mammoth, Kanawha 
Ona, Cabell 
St. Albans, Kanawha 
Sandyville, Jackson 
Three Mile, Kanawha 
Miscellaneous 


Total 
WYOMING 
Continental Oil Co., Lance Creek, Niobrara 
Northern Utilities Co., Sand Draw, Fremont 
Ohio Oil Co., Grass Creek, Hot Springs 
Ohio Oil Co., Rock River, Carbon 
Ohio Oil Co., Medicine Bow, Carbon 
Sinclair-Wyoming Oil Co., Lost Soldier, Sweetwater 
Stanolind Oil & Gas Co., Salt Creek, Natrona 








Specializing in heat exchangers, reboilers, jacket water coolers, condensers, shell 
and tube, atmospheric and submerged types. EFCO regularly serves the petroleum 
industry on the most exacting heat transfer problems. 
change problems with an EFCO engineer. 


Talk over your heat ex- 


ENGINEERS & FABRICATORS, Inc. 


HOUSTON, TEXAS 


P. O. BOX Fave 





diy. liquid SURVEY OF CYCLING PLANTS 
cap. (gal.) CALIFORNIA 
ee 20,000 Approx. 
8,000 dly. liquid 
1,500 Company, plant and county— cap. (gal.) 
000 Paloma Operators Comm., Paloma, Kern 330,000 
12,000 LOUISIANA 
‘ 2,200 Cotton Valley Operators Comm., Cotton Valley, Webster 500,000 
abs 1,100 Stanolind Oil & Gas Co., South Jennings, Jefferson Davis 50,000 
1,000 The Texas Co.,* Erath, Vermilion 800,000 
‘ 1,500 The Texas Co.,+ Bateman Lake, St. Mary 50,000 
eee 1,400 The Texas Co., Lake Mongoulois, St. Martin 5,000 
2,600 | TEXAS 
2,400 Abercrombie-Magnolia Pet. Co.,+ Old Ocean, Brazoria .. 240,000 
3,000 Agua Dulce Co., Agua Dulce, Nueces 35,000 
2,000 American Liberty Oil Co., Blessing, Matagorda: 40,006 
2,000 American Liberty Oil Co., Grapeland, Houston 50,000 
1,500 Anco Gas Corp., Long Lake, Anderson 50,000 
3,000 Chicago Corp., Coastal, Nueces 100,000 
tps ed 2,200 Chicago Corp., Wardner, Nueces 150,000 
2,500 Distillate Production Corp., North Houston, Harris 80,000 
2,200 Duval Gasoline, Benavides, Duval 10,000 
4,700 Francitas Gas Co., Francitas, Jackson 60,000 
3,000 Gasoline Production Corp., Grapeland, Houston 50,000 
one 3,000 Geier-Jackson Recycling Co., Grapeland, Houston 75,000 
10,000 Gulf Plains Corp., Bishop, Nueces 125,000 
15,000 H. M. Harrell, Bammel, Harris 40,000 
40,000 Humble Oil & Refining Co.,+ Katy, Waller 600,000 
2,000 Hunt Oil Co., Long Lake, Anderson 50,000 
1,800 O. W. Killam, Joyce Richardson, Harris 10,000 
2,500 La Gloria Corp., La Gloria, Brooks 300,000 
18,000 L. M. Lockhart, Banquete, Nueces 40,000 
3,500 Lone Star Producing Co., Grapeland, Houston 100,000 
20,000 Lone Star Producing Co., Opelika, Henderson . 200,000 
3,500 Lone Star Producing Co., Willow Springs, Gregg 25,000 
eee 4,350 Roeser & Pendleton, Cayuga, Henderson 5,000 
Skinner & Eddy Corp., Alice; Jim Wells 35,000 
335,140 Stanolind Oil & Gas Co., La Rosa, Refugio 45,000 
Superior Oil Co., Lake Creek, Montgomery 300,000 
120,000 Sun Oil Co., Seabreeze, Chambers 5,000 
4,500 Tide Water Associated-Seaboard, Cayuga 1, ‘Henderson 60,000 
3,500 Tide Water Associated-Seaboard, Cayuga 2, Henderson 60,000 
4,000 Tide Water Associated-Seaboard, Long Lake 1, Anderson 60,000 
2,000 Trinity Gas Corp., Long Lake, Anderson 20,000 
4,000 Shell Oil Co., Inc.,* Sheridan, Colorado 260,000 
70,000 Trinity Gas-Standard of Texas,* Sejita, Duval 70,000 
pePer 208,000 *Under construction. tAddition under construction. 
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4 peng first cycling plants were built 

in Texas in 1938, and during the 
succeeding 2 years cycling operations 
were confined to that state where the 
success of the first projects led to 
the installation of a large number 
of plants in 1939 and 1940. 

Development of cycling in Louisi- 
ana lagged behind Texas due in part 
to the difficulties incident to uniti- 
zation and the fact that most of the 
state’s gas-distillate reservoirs were 
at greater depth requiring higher 
pressures for gas injection. 

While Louisiana did not have a 
cycling plant in operation until 1941, 
a high pressure, field-stabilization 
and pressure-maintenance plant was 
built by the Continental Oil Co. in 
the Tepetate oil field in 1936, about 
2 years before the first cycling plants 
in Texas. This was the first opera- 

success en- 

install a 

it at. Ville 

che largest 

Hi~N-picso&le projece invoiving pres- 

sure maintenance in the petroleum 
and natural-gasoline industry. 

The first large cycling project in- 
volving unitization of all the gas con- 
densate reserves~of an entire field 
was in Louisiana. Likewise, Louisi- 
ana was the first state to enact a 
law providing, among other things, 
for the unitization of gas and gas- 
distillate reserves on a field wide 
basis. Following the adoption of this 
law and due in a large part to the 
progressive and enlightened attitude 
of those officials charged with the 
administration of this law, Louisiana 
has been out in front among the states 
in promoting conservation of gas and 
gas-distillate reserves through uniti- 
zation and unit operation. 


Basis of Operations 


Cycling, sometimes referred to as 
recycling, is the primary recovery 
operation by which “condensate” 
commonly called “distillate” is -sep- 
arated or extracted from high-pres- 
sure gas and the residue gas then 
compressed and returned to the for- 
mation. This method of production 
is applicable to and necessary in 
reservoirs where the hydrocarbons 
present exist in a single vapor phase 
in order to maintain the formation 
pressure and prevent condensation 
and resultant loss of liquid hydro- 
carbons in the reservoir. 

While pressure maintenance is an 
integral part of cycling, the term 
“pressure maintenance” is used also 
and more generally to cover opera- 
tions involving oil reservoirs and it 
is not proposed to consider in this 
paper either pressure maintenance of 
oil horizons or the recycling of gas 
in secondary-recovery operations but 
to discuss only operations involving 
high-pressure gas-distillate reservoirs. 

At ordinary temperatures and pres- 


“Assistant division manager, producing 
department, The Texas Co., New Orleans. 
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Lonisiana’s Output of 
Cycling Products To Be 
Doubled by Erath Plant 


by RB. L. Keyes* 


Cycling is playing an important role in the war effort 
furnishing raw products for 100-octane aviation gaso- 
line and synthetic rubber. New cycling projects have 
consistently received high priority ratings and have 
been encouraged and expedited by PAW due to the 
high yield of vital products per ton of steel used. This 
paper was presented at last week's spring quarterly 
meeting of the Interstate Oil Compact Commigsion at 


New Orleans. 


sures up to 500 or 600 lb. per sq. in. 
in mixtures of gas and liquid vapors 
tend to condense with increasing 
pressure and this fact was utilized in 
the early compression natural-gaso- 
line extraction plants. At higher pres- 
sures, however, the reverse is true 
and condensation takes place in in- 
creasing amounts with a reduction in 
pressure and this is termed retro- 
grade condensation. 

The phenomena of retrograde con- 
densation have been known and rec- 
ognized in the laboratory for nearly 
70 years and some of the effects were 
noticed in producing gas at high pres- 
sures as early as 1930, but it is only 
in the last 6 years that direct appli- 
cation of these phenomena have been 
used in extracting condensate and 
cycling of high-pressure gas reser- 
voirs, 


It is now generally accepted by en- 
gineers and operators having experi- 
ence with ‘cycling that in most high- 
pressure gas-distillate zones the for- 
mation pressure is at or close to the 
dew point and that any material re- 
duction of this pressure will cause 
liquid to condense in the formation, 
a large part of which will become un- 
recoverable. In early distillate-recov- 
ery operations where the formation 
pressure was permitted to decline, it 
was noticed that there was a gradual 
and steady increase in the gas-liquid 
ratio and this fact, finally explained 
by retrograde condensation, led to the 
adoption of pressure maintenance an 
cycling. ; 

There are three main types of 


‘ 


processing plants used in cycling. The 
first installation involved only simple 
separation, utilizing the principles of 
retrograde condensation to extract the 
condensate by reduction in pressure. 
The second type involves the addi- 
tion of some means of cooling the 
gas. In the retrograde range, the 
amount of- condensation at a given 
pressure increases with a decrease 
in temperature so extraction effi- 
ciencies were improved by installing 
plants involving simple separation 
with the addition of a refrigeration 
cycle to reduce the temperature of 
the wet gas ahead of the separator. 

The third type of plant utilized 
high-pressure absorption to extract 
the condensate, and plants of this 
type obtain higher extraction effi- 
ciencies than either of the other two. 
In addition to higher efficiency, this 
type plant has. the added advantage 
of requiring less compressor horse- 
power for injection of residue gas 
due to higher suction pressures. All 
large plants installed recently have 
been of the high-pressure absorption 
type. 


Conservation 


Cycling, providing as it does for 
maximum recovery of products from 
the reservoir and prevention of sur- 
face and underground waste, is the 
highest type of conservation. It is 
estimated that with a well planned 
efficient cycling operation, 70 per cent 
or better of the hydrocarbons in the 
reservoir can be recovered which is 

(Continued on page 305) 
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1,000 U. 8. BOMBERS over Berlin may 
consume 1,200,000 gallons of gasoline— 
the capacity of a train of 120 tank cars, 
A fighter plane uses 100 gallons of gaso- 
line in an hour . . . our big four-engine 
bombers eat up just twice as much. And 
a single mechanized division in action 
may use two tank cars of fuel per hour. 
No wonder these cars are at a premium! 


os 
c 
on 
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THE INCREASING TEMPO of-the 
war in the Pacific and the.»bsence of pipe 
lines to our west coast are placing addi- 
tional burdens on the rail transportation 
by tank car of fuel oil and gasoline des- 
tined for this theater. Each American 
soldier overseas requires an average of 50 
gallons of petroleum products per week. 
The delivery of supplies alone involves 
enormous quantities of fuel . . . each 
Liberty Ship burns about 40 tank cars of 
fuel oil for the Australasia round trip. 


mn 


COLUMBIA TANK CARS are work- 
ing overtime, too, supplying the Liquid 
Caustic Soda and Liquid Chlorine essen- 
tial in the manufacture of so many war 
materials. Incidentally, Columbia intro- 


Through the windows of the waistline tower in any big 
~ failroad switch yard you see an unending stream of traffic 


ny Mitts BEE Se sa 


pouring in both directions. The senior towerman may supervise duced the special car which first made 

s : : "| practical the transportation of 73% Li- 
“close to two hundred moves in a single hour. At the rate of quid Caustic Soda without metallic con- 

ee : : : | tamination. Principal features of this car 
three per minute he must visualize every track, every siding, ——2e the heavy insulation which keeps the 
Bae - : ) liquor from freezing and the special lining, 
-  @very spur and derail . . . he must make every second count. © The use of 73% Liquid Caustic Soda has 


enabled Columbia customers to save 
many thousands of dollars. 


Troops must be moved to embarkation ports . . . guns and 
ammunition transported to our armed forces... fuel oil forships ; i 
and gasoline for our air forces must be delivered without delay. a 













{ $e, . ; THANKS to Columbia customers for 
Increasing war demands threaten a critical situation for their eplendid. eo-agecation 4s. headless 


tank cars which—combined with 
freight transportation, especially tank cars. You can help to | Pockcasan s Seine iaatingecie ites 
Navert it by speeding the turn-around of thesecars.:.bymaking 9 case’ surervison 2 T543 coue 
every second count. around performance that was excellent 


in view of transportation conditions. We 


know that all customers will co-operate 
PITTSBURGH PLATE GLASS COMPANY — 


with us toward a still better record so 
©, necessary to the war effort. 
COLUMBIA CHEMICAL DIVISION 
GRANT BUILDING « PITTSBURGH 19, PA. 


* 












COLUMBIA CHEMICALS include 
Soda Ash, Caustic Soda, Sodium Bi 
carbonate, Liquid Chlorine, Silene EF 
(Hydrated Calcium Silicate) Calcium Chlo- 
ride, Soda Briquettes, Modified Sodas, 
Caustic Ash, Phosflake, Calcene T 
(Precipitated Calcium Carbonate) and Cal 
cium Hypochlorite. 
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Legal Aspects of Unitization 


History, Evolution and Present Status of the Law 


N any unitization project one of the 

basic purposes to be achieved is the 
conservation of the mineral resources 
contained in the reservoir by preven- 
tion of waste, the recovery of addi- 
tional liquid and liquefiable hydrocar- 
bons and by the production of an in- 
creased percentage of the total oil and 
gas in the reservoir as compared with 
the lesser ultimate yield recoverable 
without unitization. Likewise, in most 
instances of a unitized operation it is 
necessary that the program be in 
strict accordance with the conserva- 
tion statutes and the rules and orders 
f the state and federal regulatory 
agencies. The contract and the man- 
ner of conducting the operation ordi- 
narily must be approved by appropri- 
ate orders of the conservation authori- 
ties issued after notice and hearing. 
Further, of course, in these times of 
war it is necessary to obtain approv- 
al of the Petroleum Administration 
for War for a priority rating for criti- 
cal materials for the plant, compres- 
sors, engines, lines and other con- 
struction. 

For these and many other reasons, 
unitization and the conservation laws 
go hand in hand and it would be im- 
possible to write an acceptable uniti- 
zation contract or to properly operate 
and manage any unitization project 
without an extensive understanding 
of the conservation laws. 

Therefore, it is both interesting and 
timely in the beginning to take a 
look at the history, evolution and 
present status of those laws. 

Basically, the conservation laws 
consist of the state and federal stat- 
utes and the rules and regulations of 
the state and federal administrative 
agencies. However, of equal impor- 
tance are the decisions of the courts 
construing and applying the statutes 
and the orders and determining their 
constitutionality. I think it is correct 
to say that as a matter of fact a de- 
cision rendered by the U. S. Supreme 
Court in 1899 is the real origin and 
the actual cornerstone of all present- 
day conservation laws. The opinion 
was written by Judge White, chief 
justice of the court and one of the 
outstanding jurists in the entire his- 
tory of that court. Justice White 
nad never heard of proration or the 
“equitable adjustment of. correlative 
rights.” He did not know anything 


*Ohio Oil Co. 
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by BR. L. Benoit* 


about bottom-hole pressures, gas-oil 
ratios or the vagaries of retrograde 
condensation, but in that opinion he 
pronounced a series of far-reaching 
legal doctrines applicable today as 
well as in 1899. Incidentally, and hap- 
pily for the industry, the opinion in 
that case was the beginning of the 
end of the antiquated rule of capture. 


Indiana Case Sets Precedent 


In that Indiana case the state legis- 
lature enacted a statute in 1893 pro- 
hibiting gas or oil from any well to 
escape into the open air for more than 
2 days. Defendant in the case drilled 
wells in Madison County, Indiana, 
producing oil and casinghead gas, and 
this gas was allowed to escape into 
the air. The State of Indiana sought 
an injunction restraining the defend- 
ant from wasting the gas in violation 
of the statute. The defendant con- 
tended it was engaged in the busi- 
ness of producing oil and had expend- 
ed large sums of money in purchas- 
ing leases and drilling wells and that 
these wells were drilled for the sole 
purpose of producing oil; that it was 
without any facilities to handle the 
gas and that the gas was produced 
by the wells simultaneously with the 
oil and the gas was a lifting agency 
in the production of the oil. Defend- 
ant further contefded that “no ma- 
chinery or process of any kind has 
ever by the highest skill been defined 
or known to the world whereby in 
such a case the oil can bé®produced 
and saved without at the same time 


Herein, the au- 
thor summarizes 
the chief de- 
terrents to uniti- 
zation of gas- 
condensate 
fields. It is the 
author’s extend- 
ed digest of the 
com plete paper 
presented this week at the annual 
meeting at Dallas of the Natural 
Gasoline Association of America. 
All operating practices, he pointed 
out, must be coordinated with state 
and federal conservation regula- 
tions and, at the same time, justi- 
fied on an economic basis. 





allowing such gas as is in the well to 
escape and therefore if the gas is shut 
in it will be impossible to produce 
any oil and thereby defendant’s busi- 
ness, property and profits would be 
destroyed and that the oil was vastly 
more valuable than the gas. Defend- 
ant therefore prayed that the conten- 
tions of the State of Indiana be re- 
jected and that it be allowed to con- 
tinue producing the oil and blowing 
the gas. 

Thus, the issue was squarely pre- 
sented as to whether or not this Indi- 
ana statute prohibiting gas waste was 
violative of the fourteenth amend- 
ment to the United States Constitu- 
tion which provides that no person 
shall be. deprived of his property 
without due process of law. 


The court held that the Indiana 
statute was a valid exercise of the 
state’s police power and that the stat- 
ute was constitutional. 

Justice White said: 


“On the other hand, as to gas and 
oil, the surface proprietors within the 
gas field all have the right to reduce 
to possession the gas and oil beneath. 
They could not be absolutely deprived 
of this right which belongs to them 
without a taking of private property. 
But there is a coequal right in them 
all to take from a common source of 
supply the two substances which in 
the nature of things are uriited, though 
separate. It follows from the essence 
of their right and from the situation 
of the things as to which it can be 
exerted, that the use by one of his 
power to seek to convert a part of the 
common fund to actual possession 
may result in an undue proportion 
being attributed to one of the posses- 
sors of the right to the detriment of 
the others, or by waste by one or 
more to the annihilation of the rights 
of the remainder. Hence it is that the 
legislative power, from the peculiar 
nature of the right and the objects 
upon which it is to be exerted, can 
be manifested for the purpose of pro- 
tecting all the collective owners, by 
them, of their privilege t. reduce to- 
possession, and to reach the like end 
by preventing waste. 

“Now, it is doubtless true that the 
public has a sufficient interest in the 
preservation of oil and gas from waste 
to justify legislation upon this sub- 
ject. In the disposition he may make 
of it (private property) he is subject 
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to two limitations. He must not dis- 
regard his obligations to the public. 
He must not disregard his neighbor’s 
rights. If he uses his product in such 
a manner as to violate any rule of 
public policy, or any positive provi- 
sions of the written law, he brings 
himself within the reach of the courts. 
If the use he makes of his own, or its 
waste, is injurious to the property or 
the health of others, such use or waste 
may be restrained, or damages recov- 
ered therefor. 

“In consequence of the nature of 
he deposits, of their transmissibility, 
f their interdependence, of the rights 
f all and of the public at large, the 
tate could lawfully exercise the pow- 
er to regulate the right of the surface 
ywners among themselves to seek to 
ybtain possession, and to prevent the 
waste of the products in which all 
the surface owners within the area 
wherein the gas and oil were deposit- 
ed, as well as the public, had an in- 
terest, because in the preservation of 
these substances the well being and 
prosperity of the entire community 
was largely involved.” 

The Ohio-Indiana case has been fol- 
lowed by a long line of decisions by 
state and federal courts, sometimes 
striking down statutes and orders as 
in the Thompson vs. Consolidated case 
which involved the Texas Panhandle 
gas field and the federal court deci- 
sions holding the earlier Railroad 
Commission proration orders in the 
East Texas field to be invalid, but 
in the main sustaining the statutes 
and orders as a reasonable exercise 
of the police power and reaffirming 
the doctrines of the Indiana case. 

Refer briefly to the Stanolind-Pat- 
terson case sustaining an Oklahoma 
compulsory pooling statute and order 
on a 10-acre production unit and the 
Hunter case in Louisiana validating 
the conservation statute and a com- 
pulsory pooling and proration and 
well-spacing order on Logansport gas 
field and the Rowan and Nichols- 
Humble cases involving the East 
Texas proration orders. 

Then refer briefly to the conserva- 
tion statutes, as for example, Texas, 
Oklahoma, Louisiana, Arkansas, Mich- 
igan, New Mexico, etc. These statutes 
originally were more or less crude ef- 
forts to provide for conservation, but 
by a gradual process of education and 
evolution there has resulted the pres- 
ent-day type of law prohibiting and 
defining waste; prohibiting the _inef- 
ficient, excessive or improper use or 
dissipation of reservoir energy and 
the driling of unnecessary wells, pro- 
viding spacing rules, and regulations 
outlawing economic waste by pro- 
ducing oil or gas in excess of trans- 
portation or marketing facilities or 
reasonable market demand and mak- 
ing provisions for both voluntary and 
compulsory pooling and untization of 
entire pools or individual drilling and 
production units within a pool to con- 
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form to spacing pattern. 

In the light of these statutes and 
court decisions the industry today is 
in a much firmer position than at any 
time in its history to operate fields 
on a unitized basis. 


Importance and Benefits of 
Unitization 


The importance and benefits of 
unitization are matters of common 
knowledge within the industry. How- 
ever, an illustration would not be out 
of order. Cotton Valley is an outstand- 
ing example. In that field there were 
approximately 80 wells in Bodcaw 
and D sands at about 8,500 ft.; drilled 
generally under an 80-acre spacing 
rule and at a cost of some $100,000 
per well representing a total invest- 
ment of more than $8,000,000. The 
field covers about 13,000 acres, thus 
leaving about 80 undrilled production 
units. The gas-oil ratio, or rather the 
gas-condensate ratio, was about 14,- 
000 to 1. The mineral products were 
in the gaseous phase in the reservoir. 
The field was classified as a gas field 
and the proration order allowed pro- 
duction of a fixed quantity of gas 
daily with waste prohibited and al- 
lowed the production whatever quan- 
tity of condensate the well would 
make in the production of its allow- 
able gas. If each well could have pro- 
duced even as much as 100 bbl. daily 
of oil the total field-gas production 


would have been about 112 million 
cubic feet per day. Gas waste was 
prohibited under the existing prora- 
tion order and the available gas mar- 
ket was only about 20 million cubic 
feet per day. The two comparatively 
small gasoline plants in the field were 
wholly inadequate to process any sub- 
stantial portion of the field produc- 
tion and there was no market for the 
residue. From these fields the dilem- 
ma which confronted the operators is 
apparent. The oil could not be pro- 
duced without simultaneously produc- 
ing the gas and the alternatives were 
first to continue drilling and enjoy 
the privilege of producing negligible 
quantities of oil and gas wholly in- 
sufficient to net more than a nominal 
return on the drilling investment, or 
second, violate the law by blowing 
the gas and thus wasting it and its 
hydrocarbon content, or third, unitize 
the field, build a processing and pres- 
sure-maintenance plant thus produc- 
ing the distillate, recovering the liq- 
uefiable hydrocarbons from the gas 
and returning the gas to the forma- 
tion to minimize reservoir pressure 
decline. The latter was done and since 
that time everybody has been happy, 
including operators, royalty owners, 
and the state. It has been an extreme- 
ly satisfactory and gratifying opera- 
tion in which all interested parties 
and agencies have most materially 
benefited. 
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ERTAIN factors, of importance in 
war tirhe, will carry over with 
perhaps even greater force in the 
postwar period and will have pro- 
found effect on the natural-gasoline 
industry. 

Under current conditions the post- 
war possibilities of the natural-gaso- 
line industry resolve into two parts, 
namely: 

1. Postwar possibilities of natural- 

gasoline plants. 

‘2. Postwar possibilities of cycling 
plants. 

In the postwar period only a few 
natural-gasoline plants will be built 
as such. This condition will be 
brought. about by rigid conservation 
measures, resulting from decreased 
crude reserves in the United States. 
The production of crude oil in the 
future will be from wells with greater 
spacing. than heretofore. To effect 
maximum recoveries, pressure main- 
tenance will be enforced. Natural- 
gasoline operations will become an 
integral part of the crude-oil produc- 
tion: program and not merely a by- 
product recovery project. These con- 
ditions suggest that the natural-gas- 
oline plant in the postwar period will 
have as its prime function the recov- 
ery of additional petroleum fractions, 
crude and otherwise; and under these 
circumstances, it should become the 
function. of the natural-gasoline man- 
ufacturer to supply the essential ad- 
ditional services. Unquestionably the 
natural-gasoline manufacturer could 
offer the best possible medium for 
bringing together all the various~in- 
terests in this new situation. 


Postwar Possibilities of Cycling 


The postwar period will find a 
+ great increase in the number of cy- 
cling plants. A recent check of new 
discoveries shows that approximate- 
ly 75 per cent of new reserves are 
of the condensate type and of sub- 
stantial magnitude. A plant to process 
from 100 to 300 million cubic feet of 
gas daily will not be unusual. 
Unitization or consolidation of op- 
eration will becéme a term of in- 
creasing importance because the com- 
plexing phenomena of retrograde con- 
densation requires treatment of the 
condensate sand as a unit. Such oper- 


*Vice President of Petroleum Engineer- 


Conservation in Postwar Era to Change 
Character of Natural-Gasoline Plants 


by Paul M. Raigorodsky* 


ations can only be effected on a prac- 
tical and economic ‘basis under a pro- 
gram of unitization or consolidation 
of leases. 

The operation of cycling plants in 
most cases will be in the hands of 
those companies directly concerned 
with the producing operations in the 
field due to the close relation be- 
tween the cycling and the production 
program. If one or more of the pro- 
ducers is also a transporter and re- 
finer of petroleum, products of cy- 
cling operations through refinery 
channels will be available and much 
of the present disinclination to use 
condensate, natural gasoline and its 
derivatives will be minimized or 
eliminated. The dove-tailing of cy- 
cling and refinery operations will 
bring forcefully to the attention of 
the petroleum industry the value and 
the desirability of using field plants 
for the production of chemical raw 
materials and finished products, chief 
of which may become aviation fuel. 


Greater Economies Possible 


The use of field plants for the pro- 
duction of chemical raw materials 
and finished products will allow for 
greater economies, in over-all opera- 


Prediction that 
the natural-gaso- 
line industry will 
occupy a differ- 
ent position in 
the postwar era 
is made in this 
forecast of future 
operations. A 
much closer rela- 
tionship is anticipated between 
manufacture of natural gasoline 
and producing operations with 
much greater emphasis on cycling. 
Use of field plants in the extrac- 
tion of light hydrocarbons for use 
in the petroleum and chemical in- 
dustries is assured, the author 
holds, because of the difficulties 
encountered in transporting the 
volatile products. Large quantities 
of ethyl alcohol probably will be 
manufactured from natural gaso- 
line in the postwar period. 





tions. Current conditions have ac- 
celerated and in some cases have 
forced some of these developments 
upon the petroleum industry, but the 
postwar period will see ever increas- 
ing developments in this field. 

In the postwar period the produc- 
tion of synthetic goods will not only 


continue but will increase. War-time © 


conditions have insured the develop- 
ment of processes in which natural- 
gasoline derivatives may be reformed 
into chemical raw materials. The most 
important of these raw materials will 
be acetylene, ethylene, and propyl- 
ene. These materials may be the 
starting point for the production of 
the super glass, Lucite and Plexiglas, 
superior synthetic rubbers, Vinyon 
synthetic fibers, Saron, and others. 
These synthetic products will tend 
to replace natural products to such 
extent, particularly metal materials, 
that the source of the raw material 
for their manufacture must be care- 
fully considered. Controlled oxida- 
tion of natural gas yields aldehydes 
and alcohols. In addition to methanol, 
the postwar period should see im- 
mense quantities of ethyl alcohol 
manufactured from natural gas. 
Formaldehyde, which. is of funda- 
mental importance in the production 
of the majority of molded plastics, 
will be one of the outstanding chem- 
ical raw materials derived from nat- 
ural hydrocarbons. These develop- 
ments will be dependent upon the 
availability of large quantities of 
light hydrocarbons and the difficulty 
encountered in their transportation, 
owing to their physical properties, 
insures the use of field plants in the 
postwar petroleum and chemical -in- 
dustries. 


Gas Enrichment Market 


In the postwar period the natural- 
gasoline industry should have new 
and increased demands for its prod- 
ucts in outlets to the gas industry. 
During this period developments in 
house heating and cooling, together 
with increased demands for distrib- 
uted gas, will taxe existing systems. 


The manufactured gas industry of © 
today finds itself face to face with | 
a grave condition because large cities © 
are rapidly nearing the capacity of ¥ 
‘their distribution systems. Constant | 
pressure requirement, together with = 
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Above, a group of Western Jacket Water Coolers, installed Western Jacket Water Coolers are 
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intricate design of distribution sys- 
tems, makes installation of increased 
capacity impossible, if at all, only 
with great expense. One answer to 
this.problem which has been adopted 
by some leading gas companies is the 
conversion to higher B.t.u. gas. The 
manufacture of gas in excess of 550 
B.t.u. per cubic foot in the absence 
of cold enrichment is not economical 
in present-day manufacturing sets. 
Higher B.t.u. content of manufac- 
tured gas will be obtained economi- 
cally and practically by the use of 
natural and liquefied petroleum gas. 
In addition, such additives would sub- 
stantially improve the quality of the 
resultant mixture. 

The development of new processes 
is -continuous. In addition, modern 
methods of chemical analysis will re- 
place the old and cumbersome meth- 
ods which made efficient plant con- 
trol difficult. New processes will in 
some cases eliminate the necessity of 
separation of light hydrocarbons from 
gas. These conditions will have a 
great effect upon the natural gaso- 
line and cycling industries in the 
postwar period and will result in 
many adjustments. 

«Khe natural gasoline industry has 
grown until it mew is entering upon 
a new. and outstanding phase of its 
relationship to the petroleum indus- 
try as a whole. To survive and grow, 
natural-gasoline operations must be 
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expanded to cover fields other than 
that of strictly hydrocarbon recovery 
and separation. The natural-gasoline 
industry must face these facts and 
prepare to make the required adjust- 
ments so that the service it now ren- 
ders the country in wartime will be 
continued in the postwar period. 


Edict Repeated, “No Sweet 
Gas for Carbon Black” 


AUSTIN.—Texas Railroad Commis- 
sion last week repeated its edict that 
sweet natural gas may not be burned 
in the manufacture of carbon black 
by the channel process. Its pronounce- 
ment was a reply to a telegram from 
Thomas J. Starkie, head of the War 
Production Board’s pigment and color 
unit, saying every pound of easy- 
processing channel black possible is 
needed for the war effort. The com- 
mission declared that statutory sweet 
gas wells owned by Smith Brothers 
refinery cannot legally furnish gas 
to the Lefors plant of Columbian 
Carbon Co. If it were casinghead gas, 
the commission said, the plant could 
use the gas. 

Starkie recently was told here that 
use of sweet gas for channel carbon 
is illegal and that Texas has sour 
gas and casinghead gas available for 
that product. 
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Texas Gas Allowables Are 
Announced by Commission 


AUSTIN.—Allowable daily produc- 
tion of sweet natural gas for April 
has been set by Railroad Commission 
of Texas as follows in the fields 
named: Agua Dulce (Dabney sand), 
25,000,000 cu. ft.; Rodessa, 41,212,467 
cu. ft.; Carthage, 11,668,300 cu. ft. 
Allowable daily production of sour 
gas in the West Panhandle field was 
set at 678,440,000 cu. ft. 


Seeks to Acquire Facilities 
Of Kentucky Pipe Line 


WASHINGTON. — Federal Power 
Commission will hold a hearing April 
13 in Terre Haute, Ind., on proceed- 
ings arising from application of In- 
diana Utilities Corp. for permission 
to acquire from Kentucky Pipe Line 
Co. and operate certain natural gas 
facilities in Harrison County, Indiana, 
and an application filed by Louisville 
Gas & Electric Co. for permission to 
sell and deliver natural gas for re- 
sale to Indiana Utilities Corp. at the 
Kentucky-Indiana State line. 

FPC’s order, which consolidates the 
proceedings, states that the facilities 
which Indiana Utilities Corp. pro- 
poses to acquire and operate include 
40,285 ft..of 8-in. transmission lines, 





The Wiping Action of 
BARNWELL PLUNGERS 


Reduces Sand Troubles 


Many pumping conditions encountered in wells 
are solved successfully by use of proper combina- 
tions of operating surface and design features avail- 
able in Axelson Plungers. The exclusive Axelson 
Barnwell feature has proven effective in increasing 
production in all types of service. The regular Barn- 
well Plunger incorporates an inwardly-beveled lip 
which produces a wiping action on the upstroke to 
keep sand from getting between plunger and liners. 
The Double Barnwell Plunger has the inwardly- 
beveled lip at each end, creating wiping action on 
both up and down strokes, and has provision for a 
plunger bottom valve cage within the plunger to 
assist in eliminating gas pockets. It also makes pos- 
sible an increased length of plunger contact surface 
for a given stroke length. 


AXELSON MANUFACTURING CO. 
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33,700 ft. of gathering lines, seven 
producing natural-gas wells and two 
natural-gas wells not now commer- 
cial producers, nine natural-gas leases, 
one 60-hp. gas compressor with ap- 
purtenances, and land with a build- 
ing thereon, in Harrison County, In- 
diana, used as a compressor station. 


Regulations Tightened on 
Liquefied Petroleum Gas 


WASHINGTON. — Tighter restric- 
tions on the use of equipment, and 
a prohibition against the use of lique- 
fied petroleum gas as a motor fuel in 
passenger automobiles, were an- 
nounced last week by Deputy Petro- 
leum Administrator Ralph K. Davies. 
Action was taken to meet a threat- 
ened shortage of this product. 

Davies explained that available 
supplies of butane and propane, the 
type of liquefied petroleum gas com- 
monly used by civilians, are now 
needed to meet increased military re- 
quirements as well as essential in- 
dustrial, commercial and_ civilian 
needs. Additional consumption, he 
said, would reduce the quantity of 
liquefied petroleum gas available to 
essential consumers. 

The new restrictions are imposed 
by three measures: 

1. An amendment to Limitation Or- 
der L-86, issued by the War Produc- 
tion Board upon PAW recommenda- 
tion. 

2. Issuance of two formal WPB 
directions (Directions 1 and 2) to the 
L-86 order; and, 

3. A revision of Form WPB-809 on 
which application is made for author- 
ity to install liquefied petroleum gas 
equipment. 

The L-86 order formerly permitted 
installation of certain specified lique- 
fied petroleum gas equipment with- 
out obtaining a specific exception to 
the order. As newly amended, how- 
ever, Order L-86 no longer allows 
installation of such equipment for 
the following uses: (1) To burn lique- 
fied petroleum gas in an internal 
combustion engine such as stationary 
engines or motor vehicles. (2) To con- 
nect an additional gas-consuming ap- 
pliance, such as a gas furnace or 
water heater, to existing liquefied pe- 
troleum gas systems already in use. 

Direction 1 provides that tank man- 
ufacturers shall not deliver a lique- 
fied petroleum gas tank unless the 
purchaser has submitted to the man- 
ufacturer the original authorization 
made by the WPB granting permis- 
sion to install a tank. In addition, the 
purchaser must present the manufac- 
turer with a purchase order certi- 
fying that the purchase is in conform- 
ity with current regulations. 

Direction 2 prohibits the delivery 
of liquefied petroleum gas for the 
purpose of burning the gas as a motor 
fuel in passenger automobiles. 
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BERL SADDLES 


the more efficient tower packing 


Due to expanded facilities, we can now -assure prompt 
delivery of the 12”, 1” and 114” size Berl Saddles. As more and 
more industries use Berl Saddles, the popularity of this unique 
tower packing increases. : 


Berl Saddles have 20% to 60% more usable surface per unit 
volume than rings of similar size. This greater average angle 
of distribution permits the tower to handle more vapor and 
liquids simultaneously without flooding. Thus Berl Saddles 
provide greater capacity for your liquid vapor reaction towers. 
For further information, write 


MAURICE A. KNIGHT 
10 KELLY AVE., AKRON 9, OHIO 
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The need for more oil for winning the war 


| 1S IMPERATIVE! 


The paradox of drilling more efficiently with less manpower and less 
equipment can be met by using equipment proved beyond question 
to be the most efficient and the most reliable. This is no time to 


gamble with unproved products. 
& 


Majors and independents in every oil field have proved that Mission 
Pump Parts fulfill the wartime requirements of “most efficient” and 
“most reliable.” They have proved it time and again in competitive 
tests. They have proved it by their purchases of Mission Pump Parts, 


which for years have led all others by a wide margin. 


MISSION VALVES: 


“Change the bushing and save the seat.’ 


MISSION PISTONS: 


“Change the rubbers and save the piston.” 


MISSION RODS: 


Strong and tough . . . core tensile strength of 
120,000 Ibs. per sq. in., with exceptionally 
high ductility. 

MISSION GLAND PACKINGS: 


Self sealing principle AUTOMATICALLY allows 
pump pressure to adjust packing to the correct 
tightness. 
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Louisiana to Double 
Cycling Operations 


(Continued from page 295) 
more than double what would nor- 
mally be recovered if the field were 
produced in a conventional manner 
without cycling. In addition the dry 
gas returned to the formation will be 
available at a later date, and it will 
be possible to utilize it to the best 
advantage and in the highest possible 
way. The market and use to which 
the gas will be put can be developed 
as and when desired as there is no 
need to produce it until it is ad- 
vantageous to do so. 

Careful consideration must be given 
to the arrangement or spacing of 
wells in a cycling project if maximum 
recovery is to be obtained. The prop- 
er location of injection and produc- 
ing wells depends on the shape, size, 
and structure of the reservoir. This 
requires an accurate and detailed 
knowledge of the subsurface or reser- 
voir conditions. In general, injection 
wells should be as far as possible 
from the producing wells and both 
injection and producing wells uni- 
formly spaced with regard to the vol- 
ume of reservoir space so that the 
dry gas will advance uniformly sweep- 
ing out or displacing to the produc- 
ing wells a maximum of reservoir or 
wet gas without channeling of the 
dry gas and with a minimum of in- 
terference. An ideal reservoir for 
cycling is one consisting of a homoge- 
neous sand with uniformly high poros- 
ity and permeability existing as a 
blanket over the structure and un- 
broken by faults. 


Unitization 


It should be obvious that, for effi- 
cient operation including proper spac- 
ing of wells to insure maximum re- 
covery, a cycling project sh6duld be 
operated as a unit without regard to 
property lines. A haphazard arrange- 
ment of wells or competitive opera- 
tions will only result in premature 
channeling of gas, bypassing of wet- 
gas reserves, and a loss of recover- 
able products. Therefore, in order to 
protect the correlative rights and pro- 
vide for the equitable participation 
of all parties, some form of unitiza- 
tion must be obtained. 

Where there are many diversified 
ownerships, the legal work connected 
with unitization is highly involved, 
difficult, and seemingly endless. Vol- 
untary cooperation in a unit plan is 
always difficult of achievement where 
there are large numbers of interested 
parties, due to various reasons such 
as the lack of a true understanding 
of the problems involved, of the bene- 
fits to be obtained, and various items 
of self interest. Most oil-producing 
states have statutes based on conser- 
vation of oil and gas resources, regi- 
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ulating and controlling production in- 
cluding pooling of acreage in drilling 
units. It therefore would appear that 
the states c'c.rly have the power to 
effect fiei\ad-wide unit operation and 
cycling of gas condensate reservoirs 
based on prevention of waste and to 
protect the correlative rights of min- 
eral owners. Louisiana passed such a 
law in 1940 and several condensate 
fields have since been unitized and 
cycling projects placed in operation 
under the provisions of this law. 

As an example of the difficulty and 
inequity involved, where there is no 
statute that can be used to force 
unitization, the following is cited: 

The operators in a condensate field 
(not in Louisiana) have been attempt- 
ing for 4 years to unitize in order 
to build a plant to efficiently cycle 
the gas and recover the liquid prod- 
ucts. All the operators, with one ex- 
ception, reached an agreement in re- 
gard to unitizing the field and build- 
ing a cycling plant. However, this 
one operator owning less than 20 per 
cent has successfully blocked the 
unitization for this period and in addi- 
tion, during this time, he has pro- 
duced about 15 per cent of the total 
field reserves through separators at 
the well, recovering inefficiently the 
distillate and selling some of the gas 
at no profit. There has already been 
a considerable decrease in formation 
pressure and it is estimated that in 
addition to inefficient recovery of 
liquid from the gas and waste and 
inferior utilization of the gas, there 
has been over a million barrels con- 
densed out into the formation. Dur- 
ing this time the wells of the other 
operators have been shut in with no 
participation on their part. It is be- 
lieved .that the largest single factor 
at present retarding adoption of large 
scale cycling projects is the extreme 
difficulty met and long time taken in 
unitization and it is hoped other states 
will follow Louisiana’s lead and pro- 
vide statutory help and encourage- 
ment for unit operation. 

The simplest method for determin- 
ing equities is on the basis of acreage 
and is the one widely used in the 
past. Allocation on this basis is fair 
when there is only one sand which 
has the same thickness over the pro- 
ductive area. However, where there 
are several sands in the unit varying 
in thickness and in recoverable liquid 
content, an entirely different basis 
must be used. With a knowledge of 
subsurface conditions and reservoir 
content, the reserves in place can be 
calculated with reasonable accuracy 
and provide the most equitable basis 
for participation. 


Louisiana Cycling Operations | 


Cycling in Louisiana began on a 
commercial scale when the Cotton 
Valley cycling plant in the Cotton 
Valley field was completed and 
placed in operation in July 1941, 





processing 150,000,000 cu. ft. of gas 
by absorbing at 1,500 lb. and return- 
ing the residue gas to the formation 
after compressing to 3,200 Ib. This was 
the first time that the entire gas- 
distillate reserves of a large field 
(nearly 15,000 acres) were unitized, 
and the project participated in by 25 
operators and over 600 land and roy- 
alty owners was an outstanding con- 
tribution to the cause of conservation, 
and pointed the way to unit operation 
for the industry. This project is oper- 
ated by the Cotton Valley Operators 
Committee composed of representa- 
tives of companies party to the unit. 

By operation of a pilot plant in the 
field in 1938, it had been demon- 
strated that cycling was feasible and 
that it was possible to separate the 
liquid hydrocarbons from the gas at 
high pressure. Immediately following 
this a determined effort was made 
to sell the various operators and roy- 
alty interests on a unitized cycling 
project, but it was not until June 29, 
1940, about 2 years later, that uniti- 
zation became assured with the agree- 
ment of 80 per cent of the interested 
parties. 

On January 28, 1941, when signa- 
tures of 92 per cent of the operators 
and 97 per cent of the royalty own- 
ers had been obtained, the Louisiana 
Department of Conservation, follow- 
ing a hearing issued on order effec- 
tive February 1, 1941, unitizing and 
pooling all lands, royalties and lease 
interests in the reservoirs which were 
estimated to be productive of gas 
containing condensable hydrocarbons 
at a gas-liquid ratio in excess of 10,- 
000 cu. ft. per barrel. The order also 
contained a provision for enlarging 
the unitized area in the event addi- 
tional acreage was proved or became 
known to be productive. Subsequent- 
ly, by hearing before and on order 
of the Department of Conservation, 
the unitized area has been enlarged 
eight times by the addition of acreage 
originally outside. There are two 
sands in the unit and participation is 
on a modified acreage basis with 75 
per cent credit for acreage in one and 
25 per cent credit for acreage in the 
other. 


When operation of the Cotton Val- 
ley plant started, there were approxi- 
mately 100 wells already drilled in 
the unitized area. However, for effec- 
tive cycling, it was only necessary to 
utilize 35 as producing wells and 10 
for injection and the balance were 
shut in. From these 35 producing 
wells, approximately three times as 
much condensate was recovered as 
had been previously withdrawn from 
the 100 wells and in addition, the 
residue gas was returned to the for- 
mation. The value of the gas returned, 
which was largely wasted before, 
alone amounted to about $40,000 a 
day. 

At present the plant is operating 
to capacity with 40 producing gas- 
distillate wells and one high ratio 
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One of four catalyst chambers built 
for a petroleum refinery. Each one 
weighs 56,000 Ib, is 13 ft dia. x 23 
ft long. Shell plate is 1” 
ae 


thick. 
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One of many contactors for avid 
tion gasoline production. Each is 
ft dia. x 22 ft long x %4” thick, weight 
35,000 Ib. C-E has built many 


these for use in major refineries. 
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A 70,000 galion butane storage tank, measuring 13 ft dia. x 80 ft long. At right — a sfabilizer tower, 6 ft dia. x 80 ft long. 
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Here's photographic evidence—by the trainload— 
of the variety and extent of Combustion Engineer- 
ing's work for refineries. In this type of production 
quality of construction depends in large measure 
on the facilities of the manufacturer and the skill 
and experience of the men who do the work. 

A long range modernization plan, started in 
1935 and tremendously expanded to meet the 
demands of our nation at war, accounts for the 


























From foreground to background — 
First car — stripping tower. Second 
car — Ethylene accumulator. Third © 
car — Propane accumulator and an 
Ethylene scrubber. Fourth car — 
two Poly flash tower reflux receivers. 
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another trainload of dependable 
pressure vessels built by C-E 
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exceptional diversity and extensiveness of C-E's 
present manufacturing facilities. C-E’s experience 
in the field dates back more than fifty years, .in- 
cludes piorfeer development work in fusion-welded 
fabrication and X-ray examination of welded 
seams and, at the same time, incorporates every 
modern improvement in fabricating methods. 
C-E Shops are prepared to produce, in accord- 
ance with your design and specifications, all types 
of pressure vessels of carbon, alloy or clad steels. 
As you make plans for new construction, avail 
yourself of these exceptional facilities and experi- 


ence by discussing your requirements with C-E. 
A-787 


COMBUSTION 
ENGINEERING 


200 MADISON AVENUE 
NEW YORK 16, N.Y. 
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oil well tied into the plant, 8 injec- 
tion wells and 66 wells shut in, mak- 
ing a total of 115 wells in the unit. 
Liquid products recovered amount to 
over 11,000 bbl. a day including iso- 
butane which goes into production 
of 100-octane gasoline, and since May 
1943, after installing additional frac- 
tionating equipment, the plant has 
been separating out toluene naphtha 
which is used in the manufacture of 
explosives. 


South Jennings 


In December 1941 Stanolind Oil & 
Gas Co. started operation of a 45,000,- 
000-cu. ft., high-pressure absorption 
cycling plant in the South Jennings 
field in Jefferson Davis Parish. 

Unitization, similarly to Cotton Val- 
ley, was effected by order of the Lou- 
isiana Department of Conservation. 
The unit included the three proved 
productive gas sands or horizons 
known as the 8,600-ft., 8,800-ft., and 
9,500-ft. sands. 

While the productive limits of the 
three sands all lay within the unit- 
ized area of 1,920 acres, they did not 
coincide. The productive limits of the 
8,600-ft. sand included 1,500 acres, 
the 8,800-ft. sand 1,350 acres, and the 
9,500-ft. sand, only 540 acres. In ad- 
dition the amount of condensate that 
could be recovered from each sand 
was different, making it clearly in- 





equitable to provide for participation 
on an acreage basis. Consequently, al- 
location of production and royalty 
settlements were provided for on the 
basis of the original reserves in place 
under each tract. This, it is believed, 
is the first time unitization was ef- 
fected on a reserve-in-place basis in 
a cycling project. 


Bateman Lake 


In January 1942 The Texas Co. 
started cycling operations in a lim- 
ited section of the Bateman Lake 
field with a plant having a capacity 
of 30,000,000 cu. ft. per day. The res- 
ervoir cycled is at a depth of 10,400 
ft. Absorption is carried out at a pres- 
sure of 2,000 lb. per sq. in, and a 
pressure of 4,500 lb. per sq. in. is re- 
quired for injection. This was the 
first plant with an injection pressure 
of over 4,000 Ib. and most plants op- 
erate at 3,000 lb. per sq. in. or lower. 
Two years of successful operation of 
this small plant has demonstrated 
that it is entirely feasible and prac- 
ticable to inject at these pressures. 

The field is not as yet completely 
defined but wells are now being 
drilled with that purpose in view and 
a contract has been let and material 
ordered for adding 40,000,000 cu. ft. 
capacity to the operation. A unitiza- 
tion program is being worked out 
with allocation of equities on a re- 
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serve in place basis. 
Erath 


The Erath unitization project and 
the Erath cycling plant now being 


completed and expected to commence | 


operation this month have several 
unique and interesting features. 

This project includes in one unit 
the plant, field lines, and wells in- 
cluding all gas and gas distillate sands 
below a depth of 8,000 ft. 

There are 44 owners of leasehold 
interests and over 400 landowners and 
royalty owners in the unit. Participa- 
tion is on the basis of reserves in 
place. 

The cycling plant is the largest in 
Louisiana and has more compressor 
horsepower for injection than any 
other plant in the entire Gulf Coast 
and Mid-Continent area. 

Cycling of zones at greater depth 
and consequently at higher pressures 
than heretofore attempted is planned. 

Unitization occurred early permit- 
ting the field to be developed on a 
basis planned for efficient cycling. 

The plant is designed to process 
200,000,000 cu. ft. of wet gas per day 
from which it is estimated there will 
be recovered over 16,000 bbl. of liq- 
uid products including 3,000. bbl. of 
butanes and isopentane that will go 
directly into the manufacture of 100- 
octane gasoline. The wet gas will be 
delivered to the plant at a pressure 
of 2,500 lb. per sq. in. and the ini- 
tial separation and absorption of the 
liquid condensate will be at a pres- 
sure of 1,800 to 2,000 Ib. per sq. in. 
After compression the residue gas 
will be returned to the formation at 
pressures of 4,600 and 4,800 Ib. per sq. 
in. This requires 16 800-hp. com- 
pressors totaling 12,800- hp. 

The field has an areal extent of 
slightly more than 3,000 acres and in 
the initial operation, it is planned to 
cycle 4 of the 19 gas-distillate sands 
existing in the field. These sands are 
at depths of 8,700; 10,100, 10,400, and 
10,800. ft. There are 29 wells, 14 of 
which are dual completions making 
43 effective wells. Of these, 12 will 
be used for injection and the remain- 
ing 31 will be producing wells. 

Control and administration of the 
unit is vested in an operating com- 
mittee consisting of 6 members, 4 of 
whom are representatives appointed 
by each of the 4 large operators own- 
ing together 98 per cent of the work 
ing interest and two appointed by 
the remaining 40 owning 2 per cent. 
Voting is on the basis of interest in 
the unit. However, it requires the 
vote of at least 3 totaling 60 per cent 
to carry a proposition. Advising and 
assisting the operating committee are 
subcommittees dealing with the legal, 
engineering, geological, and account- 
ing phases of the project. 

The discovery well of the field, The 
Texas Co. 1 Vermilion Parish School 
Board, was completed April 26, 1940. 
During the following year, 12 wells 
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Model BW30 Model L150 
4-Bolt Line Blind. Union Type Line 
Blind. 


ASA 300 Ib. type ASA 150 Ib. type 
al-steel Hamer Plug all-steel Hamer Plug 


Valve. Valve. Model LFSIS5 Model GLFS30 


Standard Line Blind. Standard Geared Line 


Blind. 


*LINE BLINDS and PLUG VALVES for Every Re- 
quirement of Oil Well Drilling, Oil Production 
Pipeline, Refining and By-Products Manufacturing 









HAMER OIL TOOL COMPANY Model 3BWI5 
2919 Gardenia Avenue - Long Beach 7, California 3-Bolt Line Blind. 
Hamer gland-packed 
Plug Valve. 
Packing replaced under 
pressure. 


Model FSISPH 
Hamer Plug Valve. 


Model FSISPS 
Hamer Plug Valve. 









REX-FLEX 
Stainless Stee! Flexible 
Tubing likes either end 
of the thermometer 


HE ability of REX-FLEX to withstand the effects of 
2 prt heat or cold has enabled it to be used suc- 
cessfully where other types of tubing have not been en- 
tirely satisfactory. REX-FLEX has the corrosion resistance 
of stainless steel which permits it to handle most types 
of gases and liquids. 


Because of its lighter weight, pressure tightness and 
extreme flexibility REX-FLEX has been widely used in 
aircraft. The experience gained in developing stainless 
steel flexible tubing should be helpful in solving your 
problem of conducting liquids and gases. Chicago Metal 
Hose Corporation engineers will be glad to help you 
adapt this versatile, flexible metal hose to your require- 
ments, or suggest the type best suited. Write for complete = 
information today. 


Flexible Metal Hose for Every Industrial Use 


cHifaoh ee HOSE Cieissinen 


Plants: Maywood and Elgin, Ill. 
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were drilled in an attempt to develop 
commercial oil production. Four of 
these wells were dry. holes outlining 
the productive limits of the field. The 
other eight wells failed to find oil in 
commercial quantities but all had a 
large number of gas distillate sands. 
One of these wells, Phillips Petroleum 
Co. 1 Fitzsimmons, was drill-stem 
tested in 10 separate sands between 
depths of 9,000 and 12,000 ft., dem- 
onstrating the presence of gas and 
distillate in all 10, some of which were 
very rich in percentage of condensate 
liquid. hydrocarbons. 

By this time it was evident that 
efficient operation and maximum re- 
covery would require cycling of the 
field. Consequently the four larger 
operators, The Texas Co., Phillips Pe- 
troleum Co., Tide Water Associated 
Oil Co., and Humble Oil & Refining 
Co., following several discussions in 
the early fall of 1941, agreed to unit- 
ize their holdings and build a cycling 
plant. 


At a public hearing held~ before 
the Department of Conservation on 
January 5, 1942, testimony compris- 
ing all the available engineering and 
geological data was submitted by the 
four companies. Following this on 
January 27, 1942, the commission is- 
sued an order finding that cycling 
was feasible and necessary in the 
Erath field in order to obtain max- 
imum recovery of distillate, with a 
minimum of waste and conservation 
of gas. The commission approved the 
drilling of two additional wells to 
supplement and confirm the existing 
geological and engineering data, but 
ruled that no additional wells should 
be drilled except and when they were 
shown to be necessary to cycling op- 
erations of said field. 

Subsequent to January 5, 1942, an 
intensive and careful study of the 
field was made by geological and en- 
gineering committees composed of 
representatives from each of the four 
companies. In addition to drilling the 
2 wells, 45 extended flow tests were 
made to obtain accurate gas-liquid 
ratios. Separator samples of gas and 
liquid. as well as -some bottomhole 
samples were analyzed to obtain the 
volumetric and phase behavior of the 
reservoir fluids. 

At a second public hearing held on 
June 16, 1942, all these data together 
with a plan of unitization were sub- 
mitted to the commission. This plan 
embodied in a unit operating agree- 
ment, and a royalty owners unitiza- 
tion agreement, provided that all 
equities of landowners, royalty own- 
ers, and those owning minerals or 
leases would be on exactly the same 
basis of the reserves in place under 
each individual tract. These equities 
had been calculated for each tract 
and were submitted at this time. The 
agreements further provided that, 
after drilling additional wells, equi- 
ties would be adjusted in the light of 
additional information obtained on 
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exactly the same basis as in the orig- 
inal calculation. 

The commission issued an order 
based on this hearing November 19, 
1942, finding that the unitization plan 
as contained in the two agreements 
was a fair, reasonable and equitable 
method of unitizing, pooling, and 
combining separate ownerships and 
establishing the correlative rights of 
the respective owners affected. The 
order fixed the boundaries of the 
unit, adopted and approved the two 
agreements, and provided for the ad- 
dition or inclusion of any acreage 
later proved to be productive. 





Construction of the plant was.start- 
ed in November 1942, after about 6 
months of preliminary design and 
engineering work by a committee of 
engineers from each company. 

The drilling of the 18 additional 
wells was immediately started and 
carried out on a spacing program, 
the primary purpose of which was 
to provide for maximum cycling ef- 
ficiency. 

During the drilling of the Erath 
wells over 11,000 ft. of cores in all 
prospective sands and in all sections 
of the field were taken and these 
were analyzed to determine the po- 
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rosity and permeability of the dif- 
ferent productive horizons for use, 
together with reservoir content, in 
determining the reserves for equity 
recalculation. 

During the time these wells were 
being drilled and almost continuously 
during the year following the No- 
vember 1942 hearing, extensive pro- 
duction tests of wells and laboratory 
tests of well production were made. 
Every effort was expended to ob- 
tain a maximum amount of reservoir 
information to insure a fair distri- 
bution of equities to all interested 
parties. 

On December 17, 1943, at a hear- 
ing before the commission, testimony 
and exhibits were presented consist- 
ing of revised contour maps and re- 
vised net sand thickness maps of the 
14 remaining reservoirs, and all en- 
gineering and reservoir data accumu- 
lated since the start of development. 
The equity distribution to each tract 
revised and recalculated based on 
these data, was likewise submitted 
at this time. 

The commission on December_ 29, 
1943, issued its order approving the 
revised equity distribution and ad- 
justed the boundary of the unit area 
to include five small additional tracts 
indicated by new data to be produc- 
tive and confirmed the previous or- 
ders issued. 


It is believed that, while there has 
been an unusually large and costly 
amount of testing,. geological, and en- 
gineering work expended on this 
project, that it has resulted in the 
fairest and most equitable participa- 
tion of all interested parties possible. 

During 1943, the four cycling plants 
in Louisiana processed 92,200,000,000 
cu. ft. of gas recovering 4,503,575 bbl. 
of liquid products and returned 64,- 
400,000,000 cu. ft. of residue gas to 
the reservoirs. 


These plants are currently process- 
ing 260,000,000 cu. ft. of gas and ex- 
tracting 13,000 bbl. of products per 
day. When the Erath plant reaches 
capacity operation the amount of liq- 
uid products produced by cycling 
plants in Louisiana should be in- 
creased to about 30,000 bbl. per day. 
While this is a relatively small 
amount compared to the state’s oil 
production of 360,000 bbl. per day, 
it is, however, a valuable addition 
which, due to the fact that a large 
part goes directly into products used 
in the war, represents a sizeable con- 
tribution. 

There are a considerable number of 
fields in Louisiana having gas-con- 
densate reserves and many offer good 
prospects for cycling operations. 
There are several plants already pro- 
jected and others contemplated and 
the desirability of the products for 
use in 100-octane gasoline and other 
war products, together with the stat- 
utory assistance provided by the state 
for unitization, should tend to expe- 
dite their construction. 


THE OIL AND GAS JOURNAL 















a1} 
il 
‘y; 
on 
ge 
ed 
n- 


of 
n- 
od 
1s. 


nd 
‘or 
er 
at- 
ite 








REFINING 





Aviation-Gasoline Output Is 
Now Nine Times Greater 


HAMMOND, Ind.—Refiners of this 
country soon will be producing 12 
times as much aviation gasoline as 
they did before Pearl Harbor, W. W. 
Vandeveer, director of District 2 of 
Petroleum Administration for War, 
told refinery workers at a Victory 
rally here April 7. 

“Production of 100-octane gasoline 
today is nearly nine times the output 
at the time of Pearl Harbor,” Vande- 
veer said, “and within a few months 
will be stepped up to 12 times as 
much.” He said almost one-half of the 
country’s gasoline production is being 
diverte& to military purposes, adding 
that 100-octane gasoline has proved 
its worth under combat conditions. 

“At South Pacific bases,” he said, 
“where air strips have been hacked 
out of the jungle, it would be neces- 
sary to clear 55 yd. more of runway 
in order to get some of the heavy 
bombers up off the ground, were it 
not for the added power which Amer- 
ican 100-octane fuel makes possible. 


“A whole week’s production from 
the average 100-octane plant is need- 
ed to fuel a single 800-airplane raid 
over Berlin.” 


Dearborn Links Postwar 
Jobs to Patent Protection 


NEW YORK.—Strong patent pro- 
tection will be vital to postwar jobs 
and the creation of new small busi- 
nesses, R. J. Dearborn, president of 
the Texaco Development Corp., said 
last week upon accepting chairman- 
ship of the committee on patents of 
the. National Association of Manu- 
facturers. 

“Tf America is to have enough jobs 
after the war we must encourage in- 
vention in small business,” declared 
Dearborn. “Invention and small busi- 
ness depend on patents. 

“Patents protect the little fellow 
from having his ideas pirated. They 
give new businesses a chance to get 
started. This creates jobs and gives 
us the technical progress that leads 
to more goods at lower prices for 
more people.” 

Dearborn said that the NAM Pat- 
ents Committee has two major pur- 
poses—to develop a better under- 
standing of patents and inventions, 


APRIL 1% 1944 


and to improve the U.S. patent sys- 
tem. 

“Many Americans do not under- 
stand that patents stimulate compe- 
tition,” said Dearborn. “Every new 
idea disclosed in a patent adds to 
our fund of knowledge. Every inven- 
tion spurs competitors to find a bet- 
ter one.” 


National Refining Restricts 
Operations to Six States 


CLEVELAND.—Operations of Na- 
tional Refining Co. are to be re- 
stricted to six states, according to 
plans of Albert A. List, newly elected 
president. The company, whose activ- 
ities have covered 25 states, intends 
to leave the retail marketing field 
and to sell gasoline and kerosene only 
to jobbers and lubricating oil to in- 
dustrial manufacturers. Special at- 


tention will be paid to Ohio and In- 
diana 


“The company will maintain its 
fleet of trucks and tank cars,” List 
said, “but where we employed 2,000 
persons in the past we will have 600.” 

National Refining has a cracking 
plant at Findlay, Ohio, and the man- 
agement is said to be investigating 
the feasibility of increasing the daily 
capacity of this plant in the postwar 
period from 9,300 bbl. to 25,000. 

List, chosen president at the an- 
nual meeting of stockholders, suc- 
ceeds Kenneth R. Porter, who took 
office in 1942 after a proxy battle. 
He is one of a group which acquired 
control of National Refining lastgNo- 
vember. 


New Order Curbs Use of 
Naphtha as Motor Fuel 


WASHINGTON. — Further steps to 
curb the use of naphtha as a motor 
fuel, a practice which has become in- 
creasingly prevalent in recent months, 
were announced last week by the 
Petroleum Administration for War. 

Action was taken by amending a 
formal order (Petroleum Distribution 
Order 18), which specifies that con- 
sumers “and service, station dealers 
cannot include in the base volume 
of naphtha, upon which their current 
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quarterly quotas are computed, any 
petroleum product sold as a motor 
- fuel during 1942. Quarterly quotas are 
set at 125 per cent of the volume con- 
sumed or sold during the correspond- 
ing quarter of 1942. 

Under the amended order, 
provisions are clearly stated: 

1. Naphtha may not be used as a 
motor fuel. 

2. Bulk consumers or dealers who 
apply for naphtha on a quarterly de- 
livery quota basis cannot include any 
petroleum product handied as motor- 
fuel during 1942 in computing cur- 
rent quotas. 

3. Whenever a consumer or dealer 
fin@® that his naphtha quota—125 per 
cent of the quantity used in the cor- 
responding quarter of 1942—is insuf- 
ficient to meet current needs, he may 
secure an upward adjustment of his 
quotas by following the procedure 
set forth in the order. 


these 


Aviation-Gasoline Facilities 
Good Peace Investment 


WASHINGTON. — The $760,000,000 
expended for 100-octane gasoline fa- 
cilities should prove a sound invest- 
ment for the postwar period too, Har- 
old L. Ickes, petroleum administrator, 
says. Modern refining equipment is 
of such a dlexible character, Ickes 


pointed out, that the industry will not 
have to produce aviation gasoline in 
wartime volume or else abandon its 
huge investment. 

“Expansion in both commercial and 
private flying is expected to provide 
a continuing market for aviation 
fuel,” Ickes said. “Many of the new 
catalytic cracking units can be con- 
verted to peacetime use to increase 
both the quantity and quality of post- 
war motor gasoline. To a certain ex- 
tent, the same can be said of facilities 
for producing various types of blend- 
ing agents used in 100-octane fuel.” 


Discussing details of the 100-octane 
program, Deputy Administrator Ralph 
K. Davies said: 

“Probably no other major war in- 
dustry has so small a proportion of 
Government participation. Eighty-two 
per cent of the ultimate capacity of 
100-octane plants in the United States 
will be privately owned. In terms of 
investment, private companies will 
have obligated roughly $550,000,000 
of their own money in the expansion 
of 100-octane facilities between Pearl 
Harbor and the end of 1944. Govern- 
ment investment in the same period 
will come to approximately $210,- 
000,000. 

“Three-fourths of this government 
outlay, which came from the Defense 
Plant Corp., was expended on equip- 
ment for small refineries. Petroleum 
Administration for War has _ pro- 
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ceeded from the outset on the prin- 
ciple of apportioning responsibility — 
for war production as far as. possible * 
among both large and small refiners, ~ 
In ali, 161 different companies are ™ 
engaged in the 100-octane program.” 


Alberta Appropriates 
$250,000 for Tar-Sand Study 


OTTAWA. — The Alberta govern- 
ment has voted up to $250,000 for the 
erection of a pilot plant to assist the 
Alberta Research Council to deter- 
mine the practicability of commercial 
extraction of oil and bitumen prod- 
ucts from the Athabaska oil sands. 
The purpose of the plant is to do ex- 
perimental work apart from that pre- 
viously carried on by Abasand Oils 
of Edmonton, and taken over some 
time ago by the federal Government. 


Hydrogenation in Canada 


OTTAWA. — Announcement has 
been made by Hon. C. D. Howe, fed- 
eral minister of munitions amd sup- 


ply, that a special laboratory is be- — 


ing built by the mines and resources 
department to study hydrogenation of 
coal. In addition to oil production, 
new processes for the convertion ‘of 
coal to gas are being studied. 
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WEP Diverses Shipments 
Through Products Line 


Shipments of 80-octane gasoline, 
Navy diesel oil and No. 2 heating oil 
are at present moving through the 20- 
in. products line of War Emergency 
Pipelines, Inc..A few weeks ago the 
system was entirely occupied with 
handling heating oil for delivery from 
Beaumont, Tex., to Linden, N. J. The 
first batch of Navy diesel oil con- 
sisting of 250,006 bbl. was started 
through the line at the end of last 
week. The status of 80-octane gaso- 
line shipments early this week was 
as follows: a 340,000-bbl. batch was 
approaching the East Coast; another 
large batch was in the line and prep- 
arations were being made at Beau- 
mont for starting another batch im- 
mediately. Large batches of 340,000 
to 450,000 bbl. of 80 octane are being 
handled. Plans call for an increase 
in movements of gasoline and a con- 
current reduction of heating oil ship- 
ments. The 20-in. products line con- 
tinues to operate at a rate of approx- 
imately 180,000 bbl. daily and the 24- 
in. crude-oil line maintains through- 
put above the designed capacity of 
300,000 bbl. daily. 

Some additional facilities are under 
construction for distribution to points 
beyond Linden, N. J.; these consist 
of lines being laid in addition to those 
provided by the original plans. Bad 
weather conditions are expected to 
delay completion of the work for 
30 days. Products are being pumped 
from the Cities Service Oil Co. plant 
at Lake Charles, La., through the 
WEP feeder line to the Beaumont 
terminal. Construction is in progress 
for laying an extension of the feeder 
system-to Continental Oil Co.’s refin- 
ery at Lake Charles. 


Tennessee Gas to Borrow 
$44,000,000 From RFC 


Tennessee Gas & Transmission Co., 
subsidiary of Chicago Corp., is arrang- 
ing for a Reconstruction Finance 
Corp. loan of not more than $44,- 
000,000 to finance construction of a 
1,263-mile natural-gas pipe line to 
transport gas from the area around 
Corpus Christi, Tex., to the Appa- 


lachian region. Total cost of construct- _ 


ing the line is estimated at $51,000,000, 
and at latest report the Tennessee 
company had entered into numerous 
contractual arrangements for pur- 


chase of a substantial part of the ma- 
terials and for construction of the 
pipe line. 

Chicago Corp. has guaranteed sub- 
stantially all the Tennessee company’s 
purchase contracts for materials and 
a bank credit of $8,000,000, besides 
agreeing to loan or otherwise furnish 
all funds in excess of $44,000,000 
needed to finish the pipe line and to 
loan or advance to Tennessee certain 
amounts over a period of years until 
these amounts, together with those 
needed to finish the line, total $12,- 
500,000. This sum would be subordi- 
nated to the RFC debt. 

Chicago Corp. further agrees, after 
its obligations with respect to these 
loans or advances have been dis- 
charged, it will purchase on a sub- 
ordinated basis, amounts of the RFC 
debt if the Tennessee company’s net 
earnings in any year are less than 
$3,000,000 and if the latter company 
is unable to meet the RFC serial 
maturities. 

These purchases would be equal to 
such deficits of the Tennessee com- 
pany but only to the extent of (1) pro- 
ceeds received by Chicago Corp. for 
gas sold to the Tennessee company or 
(2) 50 per cent of the cost of gas pur- 
chased and sold by the Tennessee 
company and transmitted through its 
pipe line—whichever is greater. 

Gulf States Oil Co. has assumed 
10 per cent of all commitments made 
by Chicago Corp. in behalf of Tennes- 
see Gas & Transmission Co., including 
those pertaining to the RFC debt. 


Venezuela Petroleum Line 
Capacity to Be Increased 


Capacity of the Venezuelan Petro- 
leum Co.’s 100-mile pipe line from 
the Santa Barbara field to the Carib- 
bean terminal, Puerto de la Cruz, 
will be increased from 40,000 to 75,- 
000 bbl. per day. The increase will 
be effected by adding to the line’s 
pumping equipment. Approval of the 
necessary federal agencies has been 
obtained for the shipment of the nec- 
essary equipment as well as for the 
construction of approximately 500,000 
bbl. additional storage. 

Between the time shipments of 
crude from the terminal began in 
August to the end of the year, 3,581,- 
093 bbl. of oil were sent from Puerto 
de la Cruz. This information is con- 
tained in the annual report to stock- 
holders which also states that the 
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company has completed 70 wells. on 
the Santa Barbara concession and on 
the neighboring Muri concession. 

During the past year the company 
agreed to amend its concession terms 
to conform with the new Venezuela 
petroleum law enacted during the 
past year. 

The company now has about 700 
employes and is engaged in providing 
housing and other facilities for them. 
The latter include a new school which 
will accommodate 100 children. Addi- 
tions to facilities at the terminal in- 
clude first aid station, baths and an 
office building. 


Stanpac Enlarges 
Gas System 


Standard Pacific Gas Line, Inc., 
known in the industry as Stanpac, is 
expanding its system by laying 24,350 
ft. of 16-in. pipe, parallel to another 
stretch of 8-in. line. Stanpac’s new 
projeet will substantially increase the 
capacity of the transmission main 
consisting of 8-in. and 10-in. pipe 
which extends from the east side of 
the Rio Vista field to San Pablo. As 
one part of the job, a 6,580-ft. stretch 
of 8-in. has been replaced with 16-in. 
The project will cost $227,000 and will 
be completed in May, to assure a 
larger supply of natural gas to a wide 
variety of industries in Contra Costa 
County as well as to three large gas 
and electric generating plants and a 
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number of manufacturing establish- 


“ments. 


A. M. Garber in Charge for 
Williams Bros. at Houston 


A. M. Garber has become general 
superintendent in charge of construc- 
tion operations for Williams Brothers 
Corp. in the area handled by the 
company’s office at Houston, Tex. He 
succeeds J. R. Horrigan who left to 
go into the contracting business for 
himself. 


Oil Is Pumped Through 
Canol Pipe Line 


Oil is flowing through the recent- 
ly completed Canol pipe line from 


the Norman Wells area in Northwest’ 


Territory, Canada, to Whitehorse, 
Yukon Territory, according to an an- 
nouncement by Brig. Gen. L. D. 
Worsham, commanding officer of the 
U. S. Northwest Service Command. 
The refinery at Whitehorse is expect- 
ed to start operations early in May. 


Texas Pive Line Takes 
Bids for Illinois Job 


Bids were being received early this 
week by Texas Pipe Line Co. for 
laying 34 miles of 4-in. and 6-in. pipe 
for a products line from Lockport, 
Iil., to East Chicago, Ind. Later in 
the week the contract will be let, ac- 
cording to reports, for this project 
which is scheduled for completion in 
May. 


Sinclair Pumps Heating Oil 
Through New Line to Toledo 


Sinclair Refining Co. is pumping 
heating oil through the recently com- 
pleted 243-mile 8-in. products pipe 
line from East Chicago, Ind., to 
Toledo, Ohio, where shipments are 
loaded in tank cars for delivéry to 
East Coast points. 


Kansas-Nebraska Plans 
155-Mile Pipe Line 


The Kansas-Nebraska Natural Gas 
Co., Inc., asked the state Corporation 
Commission for authority to build a 
155-mile pipe line across western 


Kansas and to issue $2,343,000 worth. 


of securities to pay for it. 

The proposed expenditure would 
include a compressor station plus 40 
miles of 18-in. pipe line, 100 miles 
of 12-in. line and 15 miles of 8-in. 

The line would tap the Hugoton 
natural-gas field south of Deerfield 
and angle north and east, running 
near Scott City, Wakeeney and Stock- 
ton, where it would connect with an 
existing line. The commission took 
the application under advisement. 
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Exploration and Drilling 





Week’s Highlights 
hag every bit of tangible news 
about drilling prospects on the 
gloomy side, there is an intangible but 
real feeling of optimism about the fu- 
ture exploration possibilities that gives 
promise of dominating activities 
throughout the rest of this year. 

The actual news recently has all 
been bad. The Petroleum Administra- 
tion for War announced that the pro- 
posed 24,000-well program for 1944 
might have to be cut down to between 
20,000 and 22,000: The position of 
younger men previously deferred by 
draft boards is surrounded by a fog 
of uncertainty, with the probability 
that very few of those under 26 or 27 
will continue te be deferred. Shortages 
of trucks, drilling equipment, lumber 
and a host of minor problems all add 
up to continued difficulties for the ex- 
ploration and drilling activities of the 
industry. The Government seemed de- 
termined to ram its price subsidy pro- 
posal down the throats of thé stripper- 
well operators, and continues to be 
adamant on the subject of a general 
price increase. 

Despite all these handicaps, in spite 
of all this discouragement, there is a 
feeling in the air around the places 
where oil men congregate. There is a 
subdued excitement and an air of im- 
pending important developments that 
is like old times. In cold print this 
does not seem important, but in the 
petroleum industry and particularly in 
the exploration branch, how oil men 
“feel” is a vital factor. Despite all of 
our science, oil fields are still found 
by men who drill wells, whether sus- 
tained by “hunch,” science, hope, or 
company policies. Price, future market 
prospects, promising areas, and many 
other facts always enter in the picture, 
but in the final analysis, there is some- 
thing else, and that something else, 
that “feel” is what makes the oil busi- 
ness different. 

It can be sensed in many little ways; 
the interest in some wildcat that seems 
like a “long shot”; the way geologists 
and geophysicists are willing to put up 
an intriguing but uncertain interpreta- 
tions on a prospective area to company 
officials, and the manner in which 
these officials react to such proposals. 
There are other signs, but they all add 
up-to straws in the wind, and the trend 
indicates that the exploration branch 
of the industry is optimistic. 
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Solid line charts current weekly completions 


























COMPLETIONS IN ALL FIELDS... 
(Week ended April 8, 1944) 
Total 
Comp. to date 
Oil Gas Dry Total Footage 1944 1943 
N. Y.. Penna., W. Va. 40 «616 3 OSS 107,197 - 887 822 
Gas .;2,,. 77. 3 «610 7 @ 62,719 248 190 
Indiana pete : 3 0 2 5 11,153 63 72 
Kentucky 1 2 ? 6 16,216 144 80 
Illinois ........ Sao. 0 7- 2 63,858 428 491 
Michigan ....... 3 0 8 ill 25,837 140 113 
Kansas ...... 12 ee 111,777 463° 363 
Nebraska ...... : 0 0 0 0 0 8 7 
Missouri-lowa 0 0 0 0 0 4 4 
Oklahoma ... 19 1 8 28 93,175 387 300 
Texas: : 
North Central Texas 21 0 23 44 140,182 360 318 
West Texas ... 30 0 5 35 164,692 381 226 
Texas Panhandle 1 0 0 1 3,250 35 49 
Eastern Texas § 1 2 8 39,017 90 67 
Texas Gulf Coast 14 3 9 26 167,935 180 102 
Southwest Texas 3 1 ase 17,968 223 231 
Total Texas 74 5 40 119 533,044 1,269 993 
Louisiana: 
North Louisiana 3 0 5 8 54,020 69 76 
Louisiana Gulf Coast 5 0 3 8 85,360 106 85 
Total Louisiana e .48 8 16 139,380 175 161 
Arkansas i oy 5 1 1 7 36,838 60 61 
Mississippi and Southeast 1 0 1 2 15,160 39 23 
Montana 3 0 0 3 8,738 56 43 
Wyoming he: 2 0 0 2 7,787 37 33 
Colorado-Utah-Arizona 0 0 0 0 0 10 5 
New Mexico 4 0 2 6 19,450 107 59 
California 27 0 see 140,275 484 288 
Total United States 22% 36 109 368 1.392,574 5.009 4,108 
“Total previous week 223 33 «695 «351 
Week ended April 10, 1943 199 31 137 358 
“Revised. ‘ 
321 























KANSAS 





Simpson Discovery 
In Pratt County 


Pweg OIL 1 Andrews, SE SE SE 

24-29-l4w, in southwestern Pratt 
County, was reported to have encoun- 
tered a good thickness of Simpson 
sand, which on drill-stem test, filled 
up with 1,600 ft. of clean oil. Unoffi- 
cial reports placed top of Simpson at 
4,405 ft., with drill-stem test made 
at 4,440 ft. Latest reports indicated 
that the well would be carried on 
down to test the Arbuckle lime before 
final decision on completion would 
be made. 


The results of the Lion test will 
probably stimulate further tests in 
this area of Kansas for Simpson pro- 
duction. Several other areas in Pratt 
County are reported due for testing 
soon, particularly along the trends 
between northwest Barber County 
production and northeast Pratt Coun- 
ty pools. 


KANSAS WILDCAT. COMPLETIONS 


Barber County: Champlin 1 Gentry, NE 
SW 13-33-l5w, dfy, TD 5,370 ft., Ar- 
buckle 5,327 ft. 

Barton County: Shell 1 Stueder,, NW SE 
36-17-12w, dry; TD 3,382 ft., Topeka 
2,698 ft. 

Brown County: Ohio Oil 1 Peck, 15-1-1l6e, 
dry, TD 2,880 ft., Hunton 2,780 ft. 
Ellsworth County: Benson Drilling Co. 1 
Morevak, SW SW NW 22-15-10w, dry, 

TD 3,291 ft., Arbuckle 3,280 ft. 

Harvey County: Carlock et al 1 Schragg, 
NW NE 25-22-3w, dry, TD 3,084 ft., Ar- 
buckle 3,792 ft. 

Nemaha Courty: Ohio Oil 1 Lamparter, 
NE SW 3-2-l4e, dry, TD 3,947 ft., St. 
Peter 3,858 ft., pre-Cambrian 3,938 ft. 

Reno County: Phillips Petroleum 1 Wenzel, 


NE SE SW 15-26-5w, dry, TD 4,138 ft., 
Arbuckle 4,124 ft. 

Stafford County: Bridgeport 1 Cooper “A,” 
SW cor. 29-24-llw, dry, TD 4,102 ft., 
Arbuckle 4,078 ft. 


APPALACHIAN FIELDS 





Activity Increasing But 
Few Wildcats Under Way 


eee — Beaty in the 

lower eastern fields at the begin- 
ning of the month is increasing with 
over 200 wells in West Virginia drill- 
ing, deepening or about to start and 
65 in southwest Pennsylvania. Few 
deep wildcats are under way at pres- 
ent but there are tentative locations 
in sight. In Union and Williams dis- 
trict, Wood County, West Virginia, 
the most recent activity has devel- 
oped. 

With the Oriskany horizon only 10 
ft. away, the elevators broke in the 
rotary test of Ohio Oil Co. on the 
Kaemmerling tract in Dry Fork dis- 
trict, Tucker County, West Virginia, 
when only two stands of pipe and 
part of a third were out of the hole 
and the slips failed. It is now shut 
down at 7,966% ft. waiting on tools 
with the possible damage to the drill 
pipe not determined. 

Neither South Penn Oil Co.’s test 
on the Louise Kerr farm in Center 
Township, Monroe County, West Vir- 
ginia, nor National Supply Co.’s test 
on their fee at Ambridge in Beaver 
County, Pennsylvania, reached the 
Oriskany sand during the week. Both 
are drilling through the Onondaga 

















DAILY AVERAGE PRODUCTION FOR WEEK 
April 
Apr.8 Distillate, allied PAW quota Apr.l 

crude oil products all oils crude oil 
Arkansas 79,200 5,000 81,700 79,100 
California 825,250 47,000 876,400 827,500 
Colorado 8,060 7,000 8,250 
Eastern > 76,600 8,600 81,000 70,150 
Illinois 224,100 13,00¢ 228,000 215,500 
Indiana 13,900 13,600 13,800 
Kansas 257,300 5,800 290,800 270,100 
Kentucky 21,700 2,700 25,700 22,300 
Louisiana : 358,500 34,000 381,700 360,950 
North Louisiana 76,000 76,900 
Louisiana Gulf 282,500 284,050 
Michigan . 48,850 300 53,300 50,850 
Mississippi 41,400 45,000 41,300 
Montana 21,690 300 24,300 21,900 
Nebraska .. 930 1,000 1,250 
New Mexico 112,550 4,900 116,600 113,000 
Oklahoma 330,800 28,000 356,000 330,100 
Texas .. 1,910,350 127,000 2,043,000 1,863,500 
East Texas 362,300 365,450 
West Texas 374,000 340,750 
North Central Texas 143,850 142,600 
East Central Texas 127,250 116,600 
Texas Panhandle 91,100 E 92,850 
Texas Gulf ... 716,800 710,700 
Southwest Texas 95,050 ya ; 94,550 
Wyoming ....... 87,330 6,900 99,900 87,900 
Total United States 4,418,510 . 283,500 4,725,000 4,377,450 
Total production January 1-April 8, 1944 466,035,391 bbl. 
I RIE ODE os os kc Sn wans bvdase reaped as 380,493,660 bbl. 








322 


lime or caprock of the Oriskany. Both 
will be important if producers. 

In southwest Pennsylvania, the 
wildcat of the Manufacturers Light 
& Heat Co. on the J. G. Hockenberry 
farm in Mercer Township, Butler 
County, was cased below the Medina 
to 6,691 ft. with 7-in. casing and drill- 
ing has been resumed scheduled for 
the Trenton. This will be the first test 
to that horizon in southwest Penn- 
sylvania. 

In North Strabane Township, Wash- 
ington County, Pennsylvania, Carne- 
gie Natural Gas Co. completed a fair 
gas well, 961 William A. Donaldson, 
gaging 709,000 cu. ft. from the Sec- 
ond Salt sand topped 1,174 ft.; gas 
1,226-30 and 1,232 ft., total depth 
1,232 ft. 


OKLAHOMA 





New Wilcox Prospects 
Looking Good 


8 gorwpemege prospects were look- 

ing good as the result of the news 
this past week. Carter Oil’s Cotting- 
ham well in McClain County, the Wil- 
cox producer that opens up a large 
play in the Anadarko basin, con- 
tinued to flow both oil and water in 
varying quantities as various sized 
chokes were used in experimental 
tests. 

Gulf Oil 1 Hare, NE SW 8-8-20w; 
Washita County, offset to the granite 
wash discovery well in the West 
Sentinel field, on drill-stem test, was 
estimated to be good for 50 to 60 bbl. 
of oil per hour from 5,563-74 ft., with 
drilling continuing to the granite 
wash pay of the discovery well, esti- 
mated about 1,000 ft. lower. 

The West Edmond field celebrated 
its first birthday with a number of 
wells nearing critical depths in the 
north end where many geologists ex- 
pect the Hunton to pinch out and a 
Wilcox bump to be found. Mid-Con- 
tinent Petroleum continued to refuse 
to put out information on its 1 Tubbs, 
offset to the Wilcox discovery well 
in the West Moore field but reports 
persist that a good thickness of Wil- 
cox has been found with substantial 
saturation. 


OKLAHOMA WILDCAT COMPLETIONS 

Creek County: Dale Sneed 1 Easton, SW 
SW SE 12-14n-10e, 90 bbl. oil per day, 
TD 2,565 ft., Dutcher 2,500 ft. 

Garvin County: Ohio Oil 1 Dorchester, NW 
NW SW 2-3n-lw, dry (junked), TD 
4,750 ft. 

Lincoln County: . Creekmore-Rooney 1 
Sturdevant, SE NW NW 33-12n-5e, dry, 
TD 5,017 ft., second Wilcox 5,000 ft. 

Logan County: Atlantic 1 Kerfoot, SE SE 
NE 31-18n-3w, 100 bbl. oil per day, TD 
6,323 ft., second Wilcox °6,268-76 ft. 

Pawnee County: Curtis Oil 1 Rice, NW 
NW SW 13-23n-5e, dry, TD 3,139 ft. 
Mays 3,074 ft. 5 

Seminole County: R. B. Patterson et al 1 
Butner, NW NW SE 3-9n-8e, dry, TD 
3.546 ft., Cromwell 3,520 ft. 
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CALIFORNIA 





Several Deep Tests Under 
Way in Existing Fields 


OS ANGELES.—The wildcat re- 

cently completed in the El Se- 
gundo district of Los Angeles Basin 
by Edwin and Harold Pauley, which 
was drilled from a surface location 
several hundred feet from the outer 
boundary of the Hyperion sewer 





"farm, is undoubtedly an edge well and 


in addition is producing with a fish 
in the bottom of the hole. This wild- 
cat was finished pumping 150 bbl. 
daily from 7,290 ft. but has not main- 
tained this daily rate since comple- 
tion. 

Standard Oil Co. of California 
proved conclusively several days ago 
that no deeper commercial produc- 
tion could be expected in the eastern 
segment of the Inglewood field as its 
105 Baldwin Cienega encountered 
basement material at 12,276 ft. Some 
slight showings were logged higher 
up in the hole and below the Rindge 
zone and they will be tested on the 
way out. The Miocene has proved 
distinctly disappointing at Inglewood 
as the only large production .devel- 
oped to date has been in the: north- 
western end of the structure where a 
complicated fault system exists and 
apparently governs production. The 
Sentous zone in other parts of the 
field lacks permeability and porosity 
sufficient to permit the completion of 
good flowing wells. 

On Simmons Island in the extreme 
eastern end of Suisun Bay, Standard 
got a gas blow at a daily rate of 5,- 
000,000 cu. ft in 1-A Honker from a 
gas sand at 7,200 ft. This wildcat, one 
of several drilled by Standard in the 
general area, was carried down to 
8,304 ft., and then redrilled to 7,492 
ft. A 5,000,000-ft. gas well at this 
depth could hardly be called a com- 
mercial producer and for this reason 
further tests may be expected to be 
carried on before the status of the 
wildcat is determined. Several deep 
tests in existing fields are under way 
and in some of these districts the out- 
come of drilling may prove very im- 
portant. 

R. S. Lytle is working on a deep 
test in the Pleasant Valley field in 
Fresno County and in this hole the 
objective is the Cretaceous as produc- 
tion is at present coming from the 
Eocene. In the Wilmington field, 
Union Pacific Railroad Co. is conduct- 
ing a deep test survey but in this 
case the operator is almost sure of 
what will be found. This deep test 
is Union Pacific’s 237 located on fee 
owned acreage. The search for deeper 
production at Inglewood as noted 
above has proved a failure but deep- 
er drilling in the Buena Vista Hills 
section of the Midway-Sunset field 
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NAYLOR IS THE LIGHT-WEIGHT 


PIPE BUILT TO 
HANDLE BOTH 


For gas gathering lines and natural 
gasoline plants, it will pay you to util- 
ize the double-duty service of Naylor 
Pipe. Though light in weight, Naylor 
features an exclusive Lockseam Spiral- © Cuts installation time 
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quiring heavier-wall pipe. The Spiral- 
weld truss assures extra strength, leak- 
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and its greater resistance to collapse 
makes Naylor ideal for vacuum serv- 
ice. This double-duty performance is 
obtainable in no other light-weight 
pipe. 
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was successful in proving up a new 
lower zone: of probable Pliocene age. 
At least five new wells will be started 
at Buena Vista Hills at once. 


CALIFORNIA WILDCAT COMPLETIONS 

Downey wildcat district, Los Angeles Coun- 
ty: Tide Water Associated Oil Co. 10-1 
Downey, 4-3s-12w, dry in gray sand, 
TD 7,945 ft., no showings of oil or 
gas, did not get out of Pico formation 
of upper Pliocene age. 

Kerman wildcat district, Fresno County: 
Seaboard 1-28 T.W.A., 28-l4s-l7e, dry 
in Cretaceous shale; TD 6,475 ft., no 
showings of oil or gas, top Cretaceous 
6,332 ft. 

La Habra wildcat district, Los Angeles 
County: Union 14 Sansinena, 32-2s-10w 
dry in gray sand, TD 4,700 ft., no show- 
ings of oil or gas recorded. 


Seaboard 2 Garrison-Davis, 30-29s-29e, 
dry as unproductive, TD 2,361 ft., bailed 
dry, no fluid, bottomed in basement. 
Suisun wildcat district, Solano County: 
Standard 1 Stewart, 25-3n-lw, dry, TD 
8,728 ft., minor gas showings logged. 


EASTERN TEXAS 





Four New Wildcat 
Tesis Staked 
LLAS.—-Although wildcatting in 


East Texas has slowed down con- 
siderably due to disappointments in 





Magunden wildcat district, Kern County: several deep tests drilled throughout 
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the area in the past few months, four 
important new tests were announced 
during the week. In Wood County 6 
miles east by north of Quitman, Oak 
Grove area, Fisher Drilling Co. will 
make another attempt to develop pro- 
duction from the Woodbine sand 
which showed -encouragement in two 
previous wells. The company has 
staked location for 1-B McCorley, 
about % mile southeast of Fisher and 


Jackson 1-A McCorley, which showed - 


very heavy black oil from 5,416-56 ft., 
the oil rising 5,200 ft. in the hole, 
but no method of producing could be 


devised due to the oil being of about" 


8° gravity, and would congeal in the 
hole before reaching the top. This 
well was drilled as a twin to the first 
well drilled in the area which was 
junked at 6,722 ft., when drill pipe 
was stuck. A saturated section was 
logged in the Woodbine horizon but 
the well was carried below this to 
test the Paluxy sand. Two miles east 
of these wells a third well was drilled 
by the same operators to 6,016 ft., and 
was abandoned as dry without show- 
ing anything encouraging. 

Van Zandt County.—Humble Oil & 
Refining 1 Joe Surratt, W. Wade Sur- 
vey, 1 mile southeast of Edgewood, 
is to be a Travis Peak test, projected 
to 8,400 ft. 


Titus. County.—Four miles south- 
east of Mount Pleasant, Humble Oil 
& Refining 1 Annie B. Stevens, 
George Clapham Survey, will be a 
new 8,000-ft. test. 

Henderson County.— The Paluxy 
sand will be the objective of E. B. 
Germany & Sons 1 H. W. Bonsell, 
located on 100-acre tract of Vicente 
Michelli Survey, 2 miles southwest 
of Eustace in northwest Henderson 
County. This locations falls 9 miles 
due east of the Flag Lake Woodbine 
sand pool, which is on the main Bal- 
cones fault system. 

Anderson County.— First comple- 
tion in some time for the Long Lake 
pool in Tide Water and Seaboard 15 
J. O. Monnig, which made -175 oil 
per day through perforations, total 
depth 5,260 ft. 

Henderson County.—Stanolind Oil 
& Gas 2-D Tri-Cities Unit, in the Tri- 
Cities gas-distillate pool, made 43.79 
bbl. 67.6° gravity distillate from total 
depth 6,743 ft. 

Wood County.—Amerada, Gulf & 
Manziel 1 M. A. Hudson Unit, north- 
west edge of the Manziel pool, was 
completed for 223 bbl. per = day 
through perforations opposite the 
Paluxy at 6,328-50 ft., total depth 
6,385 ft. 


EAST TEXAS WILDCAT COMPLETIONS 


Smith County: The Texas Co. 1 Leila Nix, 
380 ft. from S and W, 8-ac. tract, Nim- 
rod Doyle Sur., 2 mi. S-SE Starville, 
elev. 451 ft., Woodbine 3,990 ft., George- 
town 4,412 ft., Goodland 5,548 ft., Pa- 
luxy 5,654 ft., Glen Rose 6,000 ft., dry 
at TD 6,030 ft. 

Hunt County: Humble Oil & Ref. 1 E. M. 

~ Anderson, 720 ft. from N, 750 ft. from 
W, 101-ac. tract, Juliet Anderson Sur., 
elev. 599 ft., dry at TD 2,617 ft. 
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from N & W, R. K. Mayes Sur., dry at 
TD 2,794 ft. 

Bruce Sullivan 1 R. S. Perry, 923 ft. 
from E, 467 ft. from S, Sec. 708, TE&L 
Sur., 244 mi. NW Proffitt, dry at TD 
1,900 ft. 


WEST CENTRAL TEXAS WILDCAT 
COMPLETIONS 

Coleman County: Chas. P. Franchot & W. 
E. Ball 1 H. C. Michie, 1,938 ft. from 
N, 660 ft. from E, J. Luckenbach Sur., 
4 mi. west of Burkett, elev., 1,658 ft., 
pumped 14.17 bbl., lime pay 3,311 ft., 
Caddo 2,754 ft., TD 3,325 ft. Discovery. 

Callahan County: H. G. Daniels 2 Sarah 
C. Hennessy, 440 ft. from N, 830 ft. 
from E, Sec. 1, Bik. D, SP Ry. Survey. 
elev. 2,009 ft., dry at TD 1,657 ft. 

Stephens County: Beacon O. & R. 1 Q. 
Corbett, Sec. 1,070, Blk. 3, SP Ry. Sur., 
elev. 1,142 ft., pumped 15 bbl., pay 3,851 
ft., plugged back to 3,861 ft. Discovery. 

Northern Ordnance, Inc. 1 Norton Proper- 
ties, 330 ft. from N & E S%% Sec. 1,218, 
TE&L Sur., dry at TD 4,553 ft. 

Taylor County: West Central Drilling Co. 
1 Jessie Brown, 330 ft. from N & W 
217.55-ac. tract, David Bruce Sur., dry 
at TD 2,370 ft. 

Throckmorton County: Grisham - Hunter 
Corp. 2-D R. W. Kelly est., 678 ft. from 
N, 190 ft. from E, 356.7-acr. tract, Brooks 
& Burleson and Joe LaBlue Sur., elev 
1,311 ft., IP 128 bbl., pay 812 ft., TD 
817 ft. Discovery. 


ILLINOIS 








Edwards and White County 
Wildcats Showing Oil 


Cea Ill.—Prospective new 
pools in Edwards and White coun- 
ties, a good Devonian lime well in 
the Marine pool in Madison County, 
and several good completions in the 
Clay City area in Wayne County, fea- 
tured the news in the Illinois fields 
in the past week. 

Superior Oil Co. 1 J. Lambert, C 
S% NE SW 31-1s-lle, Edwards Coun- 
ty, 1 mile northeast of Albion, in a 
30-minute drill-stem test in McClosky 
lime at 3,138-49 ft. developed 2,400 ft. 
of clean oil, promising a new pool. 
In White County, just north of the 
town of Herald, Cascade Refining Co. 
and C. Angle 1 D. M. Marlin, trustee, 
SW NW SW 26-6s-10e, were preparing 
to test saturated Aux Vases sand at 
2,896-2,904 ft. 

The best of several new Clay City 
completions owned by Pure Oil Co. 
was 1 McDowell Consolidated, C SE 
NW 23-1n-8e, which pumped 693 bbl. 
initially, after an acid treatment in 
McClosky lime at 3,067-80 ft. Pure 1 
Mayes Consolidated, C SE NW 15-1n- 
8e, pumped 546 bbl. from acidized 
McClosky lime at 3,061-79 ft. Two 
other 250-bbl. wells rewarded the 
Pure for its drilling activities in the 
same pool. 

Texas Co. deepened an old De- 
vonian lime well in the Salem field 
to Trenton lime at 4,515 ft., total depth 
4,625 ft. and it flowed 76 bbl. a day. 
It was 21 Young, NW SE NE 20-2n-2e. 

In the Marine pool, Madison Coun- 
ty, Rockhill Oil Co. 1 W. H.- Pence, 
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SE SW SW 10-4n-6w, pumped and 

flowed 242 bbl. a day from Devonian 

lime at 1,742-45% ft. 
ILLINOIS WILDCAT COMPLETIONS 

Effington County: Kingwood 1 J. S. Danks, 
SE SE SE 25-6n-4e, dry at 2,591 ft. 
Lower Kinkaid 1,611 ft., Barlow 2,145 ft., 
Benoist 2,300 ft. Aux ‘Vases 2,366 ft., 
Ste. Genevieve 2,420 ft., McClosky, 2,460- 
66 and 2,490-98 ft. 

Montgomery County: Alonzo D. Malone 1 
L. J. Todt, NE NW NE 21-lin-4w, dry 
at 632 ft. 


ROCKY MOUNTAIN 


Garland Dome Well 
Responds to Shooting 


 B secgtoges. Colo.—The second of two 

wells drilled on the Garland dome, 
Big Horn County, Wyoming, to test 
oil possibilities in the Tensleep hori- 
zon on the flanks of the structure be- 
low the gas cap proved a favorable 
surprise last week. This was Ohio Oil 





Co. 5 Ohio-Kinney-Coastal unit, NW . 


SW SW 13-56n-98w, on the northwest 
flank. It was completed last month in 
the Tensleep at 4,350 to 4,485 ft. and 
pumped at the rate of 135 bbl. per 
day. The Ohio-Kinney-Coastal well 
was shot with 180 qt. in three stages 
at 4,380 to 4,470 ft., and in 24 hours 
ending at 7 a.m. April 3 it put 352 
bbl. of pipe-line oil into the tanks. 
Testing at the full capacity of the 
pump continued for 45 hours when 
available tankage was full. During 
that period it made 666 bbl., or an 
average of 14:8 bbl. per hour. 

In reporting recently two important 
tests to be drilled in the Rangely 
field, western Colorado, both gave 
Wasatch Oil: Refining Co. as the op- 
erator. One of these wells, 1-D Gen- 
try, 3-1n-102w, will be drilled by 
Newton Oil Co. of Denver, on its own 
land. The Wasatch test is 1 McLaugh- 
lin, 32-2n-102w. 

High bonus requirement. — The In- 
terior Department has set the mini- 
mum acceptable bonus bid on an 80- 
acre tract in the Lost Soldier field 
to be received in Washington by noon 
May 1 at $2,000 per acre. The tract 
consists of N% NW 14-26n-90w, at 
the south end of the field. It has never 
been tested to the Tensleep, but ex- 
tensions of the pool in that horizon 
on the north and east sides last year 
indicate it is within the productive 
area. 


East Lance Creek.—Continental Oil . 


Co., operator for the unit, has spudded 
1 Wright, NW SW NW 25-36n-64w, a 
wildcat on the Lance Creek anticline, 
the local dome being known as East 
Lance Creek. It is 3% miles east of 1 
Leach in 29-36-64, which was com- 
pleted in the Dakota at 3,808-95 ft. in 
1937 for 8,808,000 cu. ft. of gas after 
plugging back from the Minnelusa, 
which was dry at 6,403 ft., total depth. 

Little Buffalo Basin.—Stanolind Oil 
& Gas Co. 2 Unit, NE NE NW 12-47n- 


100w, Little Buffalo Basin field, had 
20,000,000 cu. ft. of gas per day in 
the Lakota sand at around 2,500 ft. 
It is a mile north of Fred Goodstein 
1 Pedley, the discovery well in’ the 
Tensleep. Stanolind test is drilling to 
the deeper horizon. The Pedley well, 
which made a maximum of 136 bbl. 
per day in a swabbing test, is now on 
the pump and making 180 bbl. per day 
and showing an increase in pressure 
and improvement in gravity. Tanks 
are being erected for a sustained pro- 
duction test. This well had 5,000,000 
cu. ft. of gas in the Lakota which was 
passed up on the way down to the 
Tensleep. 


MICHIGAN 





Arenac County Well Flows 
2,300 Bbl. Natural 


AGINAW, Mich.—Completion of 
Charles W. Teater 1 Haslett in 
Section 14 of Adams Township, 
Arenac County, for natural initial of 
2,300 bbl. a day featured the week in 
Michigan oil fields as two other above- 
average producers were developed 
and eight other tests were completed 
as dry holes, seven of them wildcat 
explorations in as many counties. 
Other production included a 720-bbl. 
test in Newaygo’s Goodwell field and 
a 430-bbl. well in Fork-Mecosta. 
Drilling permits for the year in- 
creased to 130, nine being granted last 
week by the state Conservation De- 
partment, two for locations in Clare 
County, two in Arenac, one each in 
Bay, Huron, Ottawa, Mecosta and St. 
Clair. 


MICHIGAN WILDCAT COMPLETIONS 
Allegan County, Monterey Township: Wil- 
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liam Moser 1 Brenner, SE NE NW 23- 
Sn-l3w, dry in Traverse limestone, TD 
1,787 ft. 

Antrim County, Echo Township: Sohio Pe- 

2. troleum Co. 1 East Jordan Lumber Co., 
$44 NE NW 9-3in-7w, dry hole, TD 
2,112 ft. 

Genesee County, Forest Township: Hugh 

-  H. Heinig 1 Barden, NE SE NE 9-9n-8e, 

‘. dry in Traverse, TD 2,008 ft. 

Kalamazoo County, Alamo Township: Har- 
ris Oil Co. 1 Adem Drobny, SW SW 
SW 3i-ls-l2w, dry in Traverse lime- 
stone, TD 1,275 ft. 

Mecosta County, Grant Township: Eugene 
Hilliard 1 Consumers Power Co., C S%¢ 

“SW NW 8-16n-9w, dry in Dundee, TD 
3,600 ft. 

Missaukee County, Clam Union Township: 
Gordon & Rowmor Corp. 1 William and 
Anna Kraker, C W142 SW SW 34-21n-6w, 
dry in Dunee, TD 3,863 ft. 

Ottawa County, Olive Township: Clifford 


A. Perry 1 John D. Bloemers, NW NW 
NE 11-6n-l5w, dry in Traverse lime- 
stone, TD 1,796 ft. 


TEXAS GULF COAST 





New Frio Sand Discovery 
Believed Opened 


OUSTON.—A new Frio sand dis- 
covery is believed to have been 
opened in Matagorda County with the 
showing of Ohio Oil Co. and Conti- 
nental Oil Co. 1 Heffelfinger in the 
P, Burnett Survey. Three feet of sand 















328 





Newman. Hender 








VALVES 


for the oil industry cover a wide 
range of spécialized productions. Gate, 
Stop and Check Valves for high pres- 
sures and temperatures, steam, oil and 
gas, and for general purposes. Also 
Newman-Milliken Glandless Lubri- 
cated Plug Valves for Christmas Trees 
and all oil field purposes. -Working 
pressures to 5,000 lbs. per sq. inch. 
(Tested to 10,000 lbs. per sq. inch 
Kerosene.) Made in various metals to 
suit particular services. 


The Newman-Milliken 
Glandless Lubricated 
Plug Valve has many 
unique features ... a 
parallel plug always in 
close working contact 
with its body seating— 
no grit can therefore get 
between these two sur- 
faces. No gland, no 
packing. no gaskets. 
Self sealing and a visual 
check on full lubrica- 
tion. Port openings 
equal to full size area. 
Opened and closed by a 
quarter turn of the plug. 


& Co. Ltd 


$n 
NGLA 


showing oil was recovered in a core 
from 8,835-40 ft., where a drill-stem 
test recovered 300 ft. of 46-gravity oil. 
Other sands which have promise of 
production were logged at intervals 
from 8,315-71 ft., 8,540-45 ft. and 
8,651-74 ft., and the well is coring 
ahead below 8,910 ft. The well is 
about 1% miles south of El Maton, 
a few miles southwest of the old 
Markham field. 

Wilcox sand production was estab- 
lished in the Livingston field, Polk 
County, with the completion of Hum- 
ble Oil & Refining Co. 7 Granbury & 
Smith, completed for an initial pro- 
duction of 668 bbl. per day through 
a ¥%-in. choke. Gravity tested 36.3° 
with tubing pressure 1,500 lb. Total 
depth is 7,886 ft., with production 
from sand at 7,005-20 ft. 


TEXAS GULF COAST WILDCAT 
COMPLETIONS 
Brazoria County: Kirby-Continental 1 Ram- 
sey State Prison Farm, dry at 8,516 ft. 
Jefferson County: Glenn H. McCarthy 1 
Lohmann, T&NORR Sur. 71, dry at 9,696 
ft. 


SOUTHWEST TEXAS 





Two Gas-Distillate Pools 
Showing in Goliad 


ORPUS CHRISTI.—Search for Wil- 
cox production in Southwest 
Texas was accelerated with the dis- 
covery of two new pools, both of 
which are gas-distillate fields, in 
Goliad County. 

Although no official gage has been 
made, H. H. Coffield 1 Chilton, 2% 
miles south of Weesatche, Goliad 
County, was flowing gas and distillate 
while testing through perforations at 
approximately 7,986 ft. Total depth is 
9,002 ft., with 544-in. casing cemented 
at 8,150 ft. 

On strike with the above well and 
in the R. Walker Survey, 10 miles 
northwest of Goliad, Continental Oil 
Co. 1 Heard, perforated casing at 
8,490-95 ft., and is flowing an unesti- 
mated amount of gas and distillate 
through a -in: choke. 

Gas-distillate production was opened 
in Hidalgo County, 3 miles south of 
Aurora, with the showing of Bald- 
ridge & King 1 Richard King which 
is shut in awaiting orders after the 
well flowed gas and distillate when 
tested through perforated casing at 
6,922-27 ft. The structure is situated 
in the San Salvador Del Tule grant. 


SOUTHWEST TEXAS WILDCAT 
COMPLETIONS 


Bee County: Bridwell 3 Ray, A. Burke Sur., 

dry at 3,762 ft. 
Rowe & Lange 1 Jancha, Bee Co. School 

Land Sur., dry at 4,525 ft. 

Jim Hogg County: Texas 2 Yaeger, dry at 
3,375 ft. 

Jim Wells County: H. F. Wilcox 1 Almond, 
Sur. 13, TD 5,400 ft., perf. csg. 3,227 ft., 
IP 1,500,000 cu. ft. gas, 2 bbl. dist. 
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Karnes County: Ce-Beth Oil Co. 1 Misch- 
ner, J. F. Miller Sur., dry at 6,606 ft. 

San Patricio County: Southern Minerals 
Corp. 1 Miller, G. Morris Sur., dry at 
6,850 ft. 


PERMIAN BASIN 





Gages Reported on 
Three New Discoveries 


aati Tex.—Final gages were 

reported on two new discoveries, 
both in the north Basin country, in 
adjoining counties. In Hockley Coun- 
ty, swabbing gage of 58 bbl. 37° grav- 
ity oil plus 79 bbl. of water was: an- 
nounced for Stanolind Oil & Gas Co. 
1 Tom Cobb, new San Andres lime 
discovery in League 75, Haskell Coun- 
ty School Land Survey. This well 
topped its pay at 4,593 ft., drilled to 
total depth 4,685 ft., and plugged back 
to 4,663 ft. for completion. It is wait- 
ing on pumping unit for final com- 
pletion. Fourteen miles southwest of 
this well, in Cochran County 2% 
miles northeast of the Sunray-Wright 
area, E. Constantin and Associates 
1 G. W. Moore, Labor 9, League 64, 
Midland County School Land, was 
completed for a pumping potential 
of 253 bbl. per day. This well topped 
San Andres lime pay at 4,862 ft., 
treated with 3,500 gal. acid, and is 
bottomed at total depth 4,928 ft. Both 
of the above wells have been under 
process of completion for several 
weeks, and have been délayed waiting 
for pumping equipment. Two and 
one-half miles northwest of this last- 
mentioned discovery, San Andres 
Production Co. has staked 1 M. B. 
Clouser in Labor 18, League 62, Mid- 
land County School Land, to go 6,000 
ft. in search of production. In far 
western Cochran County, L. A. Doug- 
las 1 Foster Petroleum-R. E. Sherrill, 
NW SE Section 10, Block W, Public 
School Land, is new location for 
5,500-ft. test. 

Winkler County.—Stanolind Oil & 
Gas 1 Sealy-Smith Foundation, SW 
SW Section 50, Block A, G&MMB&A 
Survey, 6 miles northwest of Mona- 
hans pool, was finally gaged at 298 
bbl. per day from Clear Fork pay at 
6,005-6,248 ft., plugged back depth. 

Ward County.—Stanolind Oil & Gas 
Sealy-Smith Foundation, Section 38, 
Block A, G&MMB&A Survey, Mona- 
hans pool, has finally been completed 
flowing potential of 301.42 bbl. per 
day with 97.3 bbl. of water, from 
Elienburger pay 10,350-423 ft., total 
depth 10,496 ft. 

Pecos County.—A new shallow lime 
producing area has been opened 2 
miles south of the Lehn pool. Debs 
Patillo 1 Iowa Realty Trust, Section 
61, Block 10, H&GN Ry. Survey, has 
been making about 20 bbl. per day, 
after treating formation with 1,000 
gal. acid at plugged-back depth 1,325 
ft., total depth 1,400 ft. Pumping 
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OCECO STRAIGHT THROUGH 
FLAME ARRESTOR PASSAGES 


Positively prevent flame passage 
Permit free tank venting 

Minimize entrainment of condensates 
Assure easy quick inspection 


e As thousands of users know, Oceco Flame Arrestors give real pro- 
tection. The corrosion-resisting “bank” or “element” assembled from 
flat and corrugated sheets of aluminum, arranged alternately to form 
vertical straight through passages is an absolute flame stop,—yet 
assures free tank breathing with minimum pressure drop. The entire 
absence of screens and tortuous channels minimizes entrainment of 
condensation, and clogging, avoiding “‘cave-ins” and “blow-outs”’,— 
and permits easy inspection simply by looking through. Rigid gas- 
tight semi-steel housings of Océco Vent Units provide maximum pro- 
tection against the heat of nearby fires, not afforded when housings 
of lower melting point material are used. 


Our recently completed Catalog No. V-50 gives complete details . . . 
Send for a copy today! 























equipment is being installed. One- 
half mile south of this well, J. L. 
Cooper et al 1 Iowa Trust topped the 
pay at 1,250 ft. and was drilling 
ahead to determine the extent of the 
pay. 

Crane County:—The new Devonian 
discovery of The Texas Co. 1 Hobbs, 
near Upton County line, was coring 
and drilling ahead after assuring pro- 
duction. No further shows were re- 
ported in drilling to total depth of 
5,622 ft. 


WEST TEXAS WILDCAT COMPLETIONS 


Cochran County: E. Constantin, Jr., 1'G. W. 
Moore, SW cor. Lab. 9, Lge. 64, Midland 
County School Land, 242 mi. NE Sun- 
ray-Wright pool, IP 253 bbl., San An- 
dres lime pay 4,862 ft., acid 3,500 gal., 
TD 4,928 ft. Discovery, Whiteface pool. 

Ector County: Humble Oil & Ref. 1 Gist, 
NW SW Sec. 46, Bik. 42-ls, T&P Ry. 
Sur,, semiwildcat, 42 mi. East Foster 
pool production, dry at TD 4,814 ft. 

Gaines County: Northern Ordnance Inc. 1 
Birge, 660 ft. from S & E, Sec. 1, Blk. 
C-43, Public School Land, 14 mi. E by 
S Seminole pool, elev. 3,146 ft., dry at 
TD 3,830 ft., abandoned short of con- 
tract on account running low on 
markers. 

Reeves County: Standard Oil Co. of Tex. 1 
Randolph, 1,980 ft. from N and E, Sec. 
46, Blk. 57, Twp. 2, T&P Ry. Sur., dry 
at TD 3,150 ft. 

Winkler County: Stanolind Oil & Gas 1 
Sealy-Smith Foundation, 660 ft. from S 
and W, Sec. 50, Blk. A, G&MMB&A 
Sur., 6 mi. NW Monahans pool, elev. 
2,778 ft., flowed 298 bbl. 8/64-in. choke, 
37 gravity, Clear Fork pay 6,005 ft., PB 
to 6,248 ft. from TD 6,305 ft. 





SOUTHEAST NEW MEXICO 


HOBBS, N. M.— DeKalb Agricul- 
tural Association 1 Magnolia-Stovall, 
8-20s-38e, wildcat northeast of the 
Skaggs area, had a blowout from the 
Yates zone topped at 3,040 ft., and 
an increase of gas was found at 3,164 
ft. The hole is bottomed at 3,175 ft., 
and operators are trying to kill the 
gas. Heavy gas flow from the Yates 
is usually indicative of favorable 
structural position in wells in this 
part of the Permian Basin. Only a 
slight show of oil was found in Mag- 
nolia Petroleum 1-U State, wildcat 
northwest of Tatum, which topped 
porous zone at 4,980 ft., and it is 
drilling ahead after drill-stem test 





from 5,042-5,114 ft. showed salty 
drilling mud. 
PANHANDLE 


AMARILLO, Tex.—New wildcat lo- 
cation for Donley County is Magnolia 
Petroleum Co. 1 C. T. Murtrey, in 
Section 7, Block E, D&P Ry. Survey, 
1% miles southwest of Evans, near 
the north line of the county. 








LEGAL 


Notice of Oil and Gas Lease sale: The 
U.S. Department of Agriculture will award 
leases on 15 tracts of approximately 2,480 
acres each in Cochran County, Texas, on 
former Slaughter Ranch. Rent $1.00 per 
acre. Awards limited to 1 tract per lessee. 
Sealed bids to be publicly opened May 1. 
Bid forms and additional information can 
be from. Ray E. Davis, Acting Re- 

Director, Farm Security Administra- 
Old Post Office Building, Amarillo, 
‘exas. 





OHIO, KENTUCKY 





Three Gas Fields Extended 


ANESVILLE, Ohio. — The Lake 
Township gas pool in the Ashland 
field was extended %4 mile southwest 
by Sheridan and Hogue’s Josephine 
Ecki completion in Section 21. The 
well had a shut-in volume of 1,600,- 
000 cu. ft. and a rock pressure of 1,075 
lb. in the first Clinton at 2,840-50 ft. 
The East Killbuck pool was extend- 
ed a location to the northwest by Ohio 
Fuel 1 William Schuler in Section 14. 
The gage was 1,600,000 cu. ft. natural 
from sand at 3,486-3,509 ft. 

Glenn Harmon et al have found an 
indication of a new gas pool % mile 
west of a partially depleted pool in 
the north end of Sullivan Township, 
Ashland County. The completion, 
Charles Beard 1, Lot 69, was shut in 
after shot at 245,000 cu. ft. with 1,200 
Ib. pressure from sand at 2,586-93 ft. 
A test in the line will be made before 
further drilling in the area. 


OHIO WILDCAT COMPLETIONS 
Coshocton County, Mill Creek Township: 
S. E. Large et al 1 C. A. Karr, Lot 14, 
Clinton 3,640-80 ft., dry, TD 3,780 ft. 
Hocking County, Falls Township: Northern 
Ordnance 1, Roy B. Funk, Sec. 20, Clin- 
ton 2,490-2,521 ft., dry, TD 2,526 ft. 
Muskingum County, Falls Township: Witt- 
mer 1 H. Vandenbard, first quarter, 
Clinton 3,559-98 ft., dry, TD 4,832 ft. 


EASTERN KENTUCY 


ASHLAND. -- Operations displayed 
a slight increase in eastern Kentucky 
this week but completions slumped 
with only two gas wells being report- 
ed. However, a study of reports re- 
veals that a number of other wells 
are approaching what should be com- 
pletion levels. 


WESTERN KENTUCKY 


OWENSBORO. — The Uniontown 
pool in Union County was extended 
% mile south by Ashland Oil & Re- 
fining Co. and Basin Drilling Co. 1 
Nolen-Alvey Community, which 
started at 342 bbl. per day on the 
pump without a shot. Pay was in Cy- 
press sand at 2,275-87 ft., total depth. 

The deepest test drilling in western 
Kentucky is Carter Oil Co. 1 Vaught, 
in 20-J-31, 3 miles northwest of 
Rochester, which is presumed to be 
a St. Peter sand test, expected to lie 
at about 5,500 ft. in depth. It is shut 
down at 3,681 ft. for repairs to the 
rig. Top of the Devonian was found 
at 3,405 ft. 

In Daviess County, Miller & Shia- 
rella and Ashland Oil & Refining Co. 
1 C. R. Simmons, in 20-O-27, a mile 
east of West Louisville, had Aux 
Vases sand at 1,835-67 ft. and looked 
like a 15-bbl. well on a preliminary 
production test: 


WESTERN ‘KENTUCKY WILDCAT 
COMPLETIONS 
Union County: Ashland and Basin Drig. 1 
Nolen-Alvey Community, NW SE NW 


21-P-19, Cypress sand 2,275-87 ft., TD 
2,287 ft. Pumped 342 bbl. in 24 hours. 
No. shot. Extends Uniontown pool % 
mi. south. 

Webster County: H. C. Hageman 1 Carl 
Curry, SE NE 3-L-21, dry at 2,470 ft. 
Glen Dean 2,152 ft., Barlow 2,417-24 ft., 
Cypress 2,434-63 ft. Location 342 mi. NE 
of Clay. 





INDIANA 


EVANSVILLE.—A 41-bbl. McClos- 
ky lime well opened a new produc- 
tive spot in Knox County. It was W. P. 
Muller 1 McDowell in. 36-2n-llw. It 
also brought up 46 bbl. of salt water 
in its initial production test. 

Superior Oil Co. completed a 205- 
bbl. well, 1 Armstrong, in 19-2s-llw, 
Gibson County, in Benoist sand at 
2,112-22 ft. and McClosky lime at 
2,305-07 ft., and the same company’s 
1 Flora Clark unit in SE NE SW 30- 
2s-llw, Gibson County, flowed 375 
bbl. naturally from McClosky lime at 
2,308-14 ft. 

INDIANA WILDCAT COMPLETIONS 
Knox County: William P. Muller 1 B. Mc- 

Dowell, SE NW SE 36-2n-llw, McClosky 
lime at 1,857-65 ft., TD, acidized, pumped 


41 bbl. of oil and 46 bbl. salt water in 
24 hours. 


LOUISIANA GULF 





New Sand Opened 
In Rosedale Field 


EW ORLEANS.—The Bully Camp 

field, LaFourche Parish, has 
promise of receiving its first oil pro- 
duction with favorable showings 
logged in Gulf Oil Corp. 6 Delta Se- 
curities Co., Inc., in 36-18s-20e. With 
the hole bottomed at 7,091 ft., an 
electrical survey showed oil sand at 
6,396 to 6,437 ft., and 6,482 to 6,610 
ft. 

A new sand was opened in the 
Rosedale field, Iberville Parish, with 
the completion of Sugarfield 1 Leo 
Raw, completed through perforated 
casing at 10,134-38 ft., for an initial 
production of 173 bbl. daily through 
a ¥%-in. choke. 

Gas-distillate production is_ be- 
lieved to have been established 1 
mile south of Krotz Springs, St. Lan- 
dry Parish, with the showing of The 
Texas Co. 1 C. H. Swift. Bottomed 
at 10,648 ft., with 7-in. casing at 10,575 
ft., a 2-hour drill-stem test in open 
hole from 10,575 to 10,648 ft., showed 
an unestimated amount of gas and a 
slight amount of distillate. 

Union Sulphur 1 Lognion, which 
opens the first important oil produc- 
tion on the northwest flank of the 
South Roanoke field, Jefferson Da- 
vis Parish, was officially completed 
for an initial production of 216 bbl. 
of 42.5-gravity oil daily flowing 
through a 12/64-in. choke. 

LOUISIANA GULF COAST WILDCAT 

COMPLETIONS 


Beauregard Parish: Magnolia 1 Lutcher 
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Moore Lbr. Co., 22-6s-llw, dry at 12,325 
ft. 

Jefferson Parish: Texas 1 E. P. Brody, 65- 
16s-24e, dry at 10,985 ft. 


CANADIAN FIELDS 





Exploration Spreads Near 
Montana-Canadian Line 


HATHAM, Ont.—In southern Al- 
berta, British Dominion Oil & De- 
velopment Corp. and Imperial Oil 
will develop 25,000 acres in the Taber 
field on a 50-50 basis, about 6 miles 
east of Mid-Continent 3 and 7 miles 
southeast of the Dominion Oil pro- 
ducers. 

Encouragement for a further north- 
west extension of Turner Valley is 
given by two British Dominion tests. 
British Dominion 6, LSD 6,  17-21- 
3w5, got the Madison at 7,910 ft. and 
British Dominion 7 at 8,150 ft. com- 
pared with 8,169 ft. in No. 5, the out- 
post producer. No. 7 is north and No. 
6 east of the producer. 


Pinhorn dome.—On Pinhorn dome, 
close to the Alberta-Montana bound- 
ary, McColl-Frontenac Oil 2, LSD 3, 
17-8-lw4, is rigging up immediately 
north of No. 1 which is plugging back 
from 4,420 to 3,278 ft. to finish as a 
gasser. 

Border wildcats.—Dominion Oils is 
continuing its program of two simul- 
taneous wildcat tests in southern 
plains areas. Rig from Foremost 1, 
LSD 1, 14-5-12w4, is being used for 
Dominion-Conrad 1, LSD 8, 11-5-15w4, 
west of the old Skiff field. Dominion- 
Grassy Lake 1, LSD 3, 15-9-13w4, 
drilled to 3,275 ft., was abandoned 
and rig is being moved for Dominion- 
Legend in LSD 2, 15-7-13w4, Imperial 
Oil is moving equipment for Imperial- 
Grassy Lake 2, LSD 16, 6-10-13w4, 
and Imperial-Armelgra 2, LSD 1, 23- 
13-14w4. 

Nova Scotia.—In the province of 
Nova Scotia, drilling equipment has 
been brought in by the Lion Oil Re- 
fining Co. of Arkansas for a test in 
the Mabou district of Cape Breton. 

Gaspe.—In the Gaspe Peninsula of 
Quebec, Continental Petroleums, Ltd., 
2 is below 1,810 ft., and nearing the 
horizon at which the Petroleum Oil 
Trust 20, to which it is an offset, en- 
countered oil more than 40 years ago. 


LA.-ARK. 





Wildcat Activity Picks Up 


AGNOLIA, Ark.—There are now 
nine active wildcat tests in Ar- 
kansas, as a result of three new starts 
this week, one each in Lincoln, 
Nevada and Pope counties. There were 
no wildcat completions, but in Miller 
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Mississippi-Southeast ........ 
DEEN 5 oe ie ist eR 
Wyoming 
Colorado-Utah-Arizona ..... 
New Mexico ................ 


0 3 3 2 

0 2 2 2 18 

0 5 5 4 4 0 34 42 
0 0 0 2 0 0 15 17 
0 1 1 3 0 0 23 26 
0 0 0 1 0 0 2 3 
0 0 0 4 0 0 6 10 
0 0 0 1 0 0 4 5 
0 0 0 0 0 0 18 18 
0 5 5 3 0 4 36 43 


CRMBOGIINN 5. 6535. VS 


Total United States ..... g 
Total previous week ......... 8 


“Revised. 


County, Jennings & Stueber 1 Offen- 
houser in 31-16-26 was reported pre- 
paring for a drill-stem test at 3,807 ft. 


Northeast Kansas Tests 
Fail to Find Production 


T. JOSEPH, Mo.—Ohio Oil Co. has 

announced two dry holes in North- 
east Kansas. Its 1 Lamporter, 1% 
miles west of Sabetha in C NE SW 
3-2s-14e, Nemaha County, was dry at 
total depth of 3,947 ft. in the pre- 
Cambrian formation. Elevation was 
1,326 ft. The Hunton was topped at 
2,826 ft. There were some oil shows, 
which were tested after the hole was 
drilled to the 3,300-ft. level and 
plugged back. Several perforations 
failed to establish production. The 
hole was drilled deeper, Viola lime 
being topped at 3,581 ft., the St. Peter 
sand at 3,858 ft. and the Pre- -Cambrian 
at 2,938 ft. 

Ohio 1 I. L. Peck in SE SE SE 15- 
1s-16e, Brown County, Kansas, 7 miles 
south of Falls City, Neb., was a dry 
hole at total depth of 2,880 ft. Ele- 
vation was 1,091 ft. The Mississippi 
lime was topped at 2,377 ft. and the 
Hunton at 2,780 ft. 


“oO 


Charles Miller et al 1 K. Schwarger 


in C N% NW SE 21-9s-2le, Leaven- 
worth County, Kansas, set 8-in. pipe 
at 670 ft. and had a hole full of water 
at 700-10 ft. The 8-in. was being un- 
derreamed at total depth of 710 ft. 
Alexander et al 1 Milliken in C W% 
NW SE 10-12s-17e, Shawnee County, 
Kansas, was a new location. 

In Holt County, Missouri, about 5 
miles east of Oregon, F. C. (Bob) 
Miller and Harry Harper spudded 1 
Eggar in C NE SW 32-60n-37w, and 


were drilling below 1,300 ft. This is 
their second test in their Holt County 
block, the first being a dry hole. 

Cities Service Oil Co. 1 Watkins in 
C NE SW NW 32-65n-39w, Atchison 
County, Missouri, in the Tarkio oil 
pool, had the Bartlesville sand at 
1,398 ft., but casing was stuck when 
the contractor tried to run the oil 
string. 





U. S. DEPARTMENT OF THE INTERIOR, 
General Land Office, District Land Office, 
Las Cruces, New Mexico. Notice is hereby 

ven that the lands herein described with- 

the known geologic structures of the 
Pecos Valley and Red Lake oil and gas 
fields, New Mexico, are offered to q ed 
bidders of the highest cash amounts of- 
fered per acre as a bonus for the privilege 
of leasing the land under. section 17 
the leasing act, as amended by the act of 
August 21, 1935 (49 Stat. 675, U.S.C. 226), 
at a sale to be held in the-District Land 

Cruces, New Mexico, at 10 
18, i944.” in the follo 





cels, all in T. 17 s., R. 28 m4 Pry * all 

Field, 2 gdh No. 1, lots 1, § Ni‘ 
Ei, SE% Sec » BYMNEY ‘bee, Yo 0. Parce 
No. 2, W1W 1g " Sec. Red Fie 

Parcel No. ee Swiuswit Sec. 10. Parcel o. 
4, NE% 15. pe apa mp bidder 
must de sat on the date of sale with the 


officer e of the sale a certified 
check or — or one-fifth of the amount 
bid by him, and file the showing hg 
poo im to receive a lease, requir 
section 7 of Circular 1386. The inde. 
of the bonus bid and the annual rental at 


the lease. Each arg will be offered for 
Oe ae 
oO: e parce either field may 
consolidate the two in a single lease 
and may file a collective bond. Bids may 
be submitted by mail provided they are 
accompanied by one-fifth of the bonus bid 


and a showing of qualifications of the 
bidder. The envelope sh be p 
on the day and hour 

of the sale. Bidders are warned 
violation —_ ay s. a ain Code, 
Th cane is reserved to ect vad and all 

e an 
bids of te dl 
the Interior. Roach, 
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Butch 


doesrit work. 
no more 
=S= 


Butch was a good driller but strictly 
on the superstitious side. He used a 
pet Chinese rabbit's foot to keep his 
holes clean only the last time it didn’t 
work on account of it was a Chinese 
holiday and a packer got all tore up 
and stuck. The Boss was superstitious 
about packers—or maybe it was a 
formation tester—getting stuck and 
fired Butch and ordered a Baker 
Rotary CASING Scraper which does 
the work a lot better than a rabbit's 
foot. For cement sheaths, burrs from 
gun-shot holes; and paraffine—the 
Scraper gets ‘em all. 


BAKER 
ROTARY CASING SCRAPER 
BAKER OIL TOOLS, INC. 








WEIGHT INDICATOR 
POINTS 

















READABILITY — PORTABILITY 
RUGGEDNESS: THE UNITIZED 
HAS THEM ALL 
READABLE—The gauge hand re- 
volves before stationary dials, per- 
mits easy reading of pressure at a 
glance from any distance. 
RUGGED—Sturdy conventional 
construction permits ready repairs 
in the field by any good mechanic— 
if ever necessary. 
PORTABLE—Completely self-con- 
tained, with oil-sealed gauge, dia- 
phragm unit, pulsation damper and 
vernier mechanism built right into 
the heavy brass case. Quick action 
coupling permits fast installation. 


MARTIN-DECKER CORP. 


LONG BEACH. CALIFORNIA 


A F. MeQUISTON, BAKERSFIELD, CALIFORNIA 
REED ROLLER BIT CO.. HOUSTON, TEXAS 
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Among the 


Drilling Contractors 





Rocky Mountain Drilling Co. is 
making good progress on the Frew 
lease of Standard Oil Co. of California 
at the west end of Aliso Canyon field, 
California. The terrain in this area is 


rugged and rough. Elevation of the . 


well is 2,804 ft. above sea level and 
road building presented a real prob- 
lem. The company recently landed 
471 ft. of 434-in. liner at 9,290 ft. pre- 
paratory to completion in the Sesnon 
zone of Miocene age. 


Two States Drilling Co., Houston, 
has apparently uncovered a new field 
in Matagorda County, Texas, 1% 
miles south of El Maton, with the 
showing of Ohio-Continental 1 Heffel- 
finger. Drill-stem testing at 8,835-40 
ft., recovered pipe-line oil and the 
well is coring ahead below 8,910 ft. 


K. L. Kellogg, California drilling 
contractor, has rig up for a new well 
to be drilled for Western Gulf Oil Co. 
in the Oak Canyon field on the L. W. 
Gilmour lease. 


Housh & Thompson, Houston, have 
cored the pay in Northern Ordnance, 
Inc. 1 Ammann, located in the Nada 
area, Colorado County, Texas, and 
casing is to be cemented for testing. 
Another rotary is active in the area 
for the same company. 


Gus Pongratz, drilling contractor, 
recently completed a producing well 
in the Torrance, Calif., field for St. 
Francisco Oil Co. 


Shamrock Drilling Co., headed by 
George McCarthy and J. J. O’Brien, 
which recently completed two wells 
at Arroyo Grande and one at Shiells 
Canyon for Los Nietos Co., will un- 
dertake another well for the same 
operator at Arroyo Grande in Santa 
Barbara County, California. 


oO. L. Riley, drilling contractor, is 
rigging up a new well to be drilled 
for Richfield Oil Corp. on the Los 


' Flores property near Los Alamos in 


Santa Barbara County, California. 


Fain Drilling Co., Houston, has suc- 
cessfully completed Continental Oil 
Co. 1 Heard to open a new Wilcox 
sand discovery in Goliad County, 
Texas. With the hole bottomed at 


9,003 ft., production is from sand at 
8,400 ft. Two other rotaries are run- 
ning in the same county for Conti- 
nental and Stanolind Oil & Gas Co., 
while additional development is be- 
ing done in the Willamar and Lake 
Creek fields. 


Baldridge & King have established 
a new gas-distillate field in Hidalgo 
County in Southwest Texas with their 
1 Richard King, flowing gas and dis- 
tillate through perforations at 6,900 
ft. The well is located 3 miles south 
of Aurora. 


Fox & Foley, drilling contractors, 
who are drilling the wildcat of Man- 
ufacturers Light & Heat Co. on the 
J. G. Hockenberry. farm in Butler 
County, Pennsylvania, had cased the 
hole below the Medina to 6,691 ft. 
with 7-in. casing and had resumed 
drilling. The Trenton is the objective. 
This will be the first test to that hori- 
zon in southwest Pennsylvania. 


Sprocher & Clark have been award- 
ed a drilling contract by Mackin- 
nie Oil & Drilling Co. for a test in 
a fault block at the south end of the 
Garland structure in Big Horn Coun- 
ty, Wyoming. The location is approx- 
imately 7 miles southeast of the Gen- 
eral Petroleum Corp. and Ohio-Kin- 





Don't Let Cementing Failures 
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WALL CLEANING GUIDES 
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ney-Coastal Tensleep wells on the 
Garland dome. 


Loffland Brothers Drilling Co. has 
been awarded drilling contract on the 
Sinclair Prairie Cil Co. 1 Theimer, 
in NE SE SW 20-10n-3w, in the West 
Moore field, Cleveland County, Okla- 
homa, north of the discovery. 


J. W. Frazier, Houston, opened a 
new Wilcox sand discovery in Goliad 
County, Texas, with 1 Chilton, lo- 
cated 2% miles south of Weesatche. 
The well was drilled jointly with 
H. H. Coffield and R. N. Ranger, and 
is flowing gas-distillate from sand be- 
low 7,900 ft. 


Brewster-Bartle Drilling Co., Hous- 
ton, abandoned Skelly Oil Co. deep 
test in the Manvel field, Brazoria 
County, Texas. Other operations are 
reported in the Markham and Fran- 
citas fields while in San Jacinto and 
Bee counties three wildcats are being 
drilled for Sun Oil Co. and Navarro 
Oil Co. 


Contractors Needing Trucks 
Should File Application 


The American Association of Oil- 
well Drilling Contractors has advised 
its members by bulletin that the 
Office of Defense Transportation now 


ee i a a 
VIBRATING 
MUD SCREEN 





Handles the output from 20” mud pumps 
after surface hole is drilled. Average 
capacity 650 gallons per minute. Com- 
pletely vunitized. Screening surface—16 
square feet. Domestic shipping weight 
less drive—1600 pounds. Headroom—27 
inches. See Composite Catalog or write 
for details. 








VERNON TOOL CO., LTD.) 
1101 MERIDIAN AVENUE, 
ALHAMBRA, CALIF. 


GULF COAST AND MID-CONTINENT REPRESENTATIVE 
McNEELY MATERIALS CO. 
2935 JENSEN DRIVE, HOUSTON, TEXAS 
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has a petroleum branch in Washing- 
ton, which is working closely with 
PAW toward allotment of as many 
trucks as possible to the petroleum 
industry. Any operator in need of a 
truck should file his application with 
the local ODT office in his district. 
If denied the right to purchase a 
truck he may file an appeal immedi- 
ately for action by the Washington 
ODT office. In acting on these ap- 
peals the ODT consults PAW before 
reaching a decision. A movement now 
is on foot to manufacture an in- 
creased number of trucks in 1944, and 
it is possible that more than the 88,000 
now planned will be built. 


Appalachian Contractors 
Select Directors 


R. M. Dinges, head of the material 
division for District 1, of Petroleum 
Administration for War, was the prin- 
cipal speaker at the recent annual 
dinner meeting of the Appalachian 
Drilling Contractors Association, at 
Bradford, Pa. He discussed recent 
changes in Preference Rating P-98b, 
and assured his hearers that PAW is 
now striving to the utmost to secure 
materials for the petroleum industry 
which are still difficult to obtain. 

Following the dinner, the following 
were chosen members of the board of 
directors: Albert Cleveland, Smeth- 
port, Pa.; Jack Williams, H. B. Kene- 
muth and Paul Kahle, Duke Center, 
Pa.; Milton Titus, I. H. Sporer and J. 
Flanigan, Bradford; Milford Loop, 
Eldred, Pa.; Lee Harder, Wellsville, 
N. Y.; Norman Grosch, Clarendon, 
Pa.; L. R. Oakes, Mount Jewett, Pa.; 
Morris McKenzie, Rixford, Pa., and 
O. S. Blackman, Allentown, N. Y. 


A.A.O.D.C. Seeks Place on 
Industry’s War Council 


At a recent meeting of the board of 
directors of the American Associa- 
tion of Oilwell Drilling Contractors, 
in Dallas, the following definite rec- 
ommendations were made: 

1. That the board recommend to 
members of the drilling industry that 
they immediately file replacement 
schedules with the state selective 
service headquarters so that the in- 
dustry can develop facts and infor- 
mation for use in their discussions 
with the War Manpower Commission 
and the national selective service 
headquarters on draft deferments. 

2. That the Petroleum Administra- 
tion for War be advised further of 
the acute need for oil-field trucks, 
and that all possible aid be given in 
obtaining a fair share of trucks al- 
lotted during 1944. 

3. That steps be taken to have the 
president of the association represent 
the oil-well drilling industry on the 
Petroleum Industry War Council. 








RECTORSEAL 
DOES THE JOB 


No [Other Leak Preventer Will Do 








Simplex No. 
310-A, 15-tons 
capacity; 22° 


high, 14” lift. 





Make Your Jacks Last Longer! 
Send fos free bulletin on the proper lubri- 
@ catdon, care and hendling of jocks. 




















Had Little Time for 
Extracurricular 
Activities 


L. JARVIS, new chairman of the 
Pacific Coast district of American 

Petroleum Institute, Production Divi- 
sion, stepped into the oil industry as 
& geological draftsman in 1926, while 
he was attending the petroleum engi- 
neering division, College of Mining, 
University of California. For 2 years 
he kept up this exacting work sched- 
ule, and he was on a well crew with 
Humble Oil & Refining Co. for 6 
months too, so he didn’t have much 
time for extracurricular activities. 

Shortly after his graduation from 
the university Jarvis got a job as 
scout for The Texas Co., with ‘head- 
quarters in Santa Barbara. Later he 
was transferred to Los Angeles and 
made chief scout for all of California. 
He held that post till the fall of 1938, 
and along with his scouting he did 
leasing work for the company. Then 
he was moved to the engineering of- 
fice, and now is serving as develop- 
- Ment engineer. 

Jarvis has been active for years in 
committee work for the A.P.I.’s Divi- 
sion of Production. 


Julian Garrett, general manager of 
Northwestern Utilities, Ltd., of Ed- 
monton, Alta., has been elected presi- 
dent of Association of Professional 
Engineers of Alberta. 


Frank L. Fournier, division geolo- 
gist for Imperial Oil, Ltd., at Calgary, 
Alberta, visited Tulsa and other Mid- 
Continent points following the annual 
meeting of American Association of 
Petroleum Geologists in Dallas. Four- 
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nier was employed as a petroleum 
geologist in Egypt, South America 
and the Far East previous to his pres- 
ent assignment in Western Canada. 


Carl Hoot, a member of the Journal 
editorial staff for the past 6 years, 
was inducted into the U. S. Navy last 
week. For 3 years he had been in 
charge of the Journal’s Kansas and 
Oklahoma field reports. He was as- 
signed to the Pacific Coast for boot 
training. 


Wilbur G. Perriguey, formerly tech- 
nical consultant to the fuel and lubri- 
cants section of the Ordnance Depart- 
ment in Washington, has joined the 
engineering division of Standard Oil 
Co. of New Jersey as automotive fleet 
engineer in the fuels and lubricants 
section. His office will be at 26 Broad- 
way. 


Delmar C. Harman, superintendent 
of operations for Stanolind Oil & Gas 
Co. in the general office at Tulsa, re- 
signed that post to become general 
superintendent for Glenn H. McCar- 
thy, independent operator of Houston. 
Harman, who had been in the service 
of Stanolind 23 years, left for Houston 
last week to assume his new position. 


Stewart P. Kent, 
since last summer 
acting division en- 
gineer for The 
Texas Co. in Tul- 
sa, was appointed 
assistant district 
superintendent of 
the Illinois dis- 
trict last week. 
He succeeds A. J. 
Holland, who re- 
cently resigned. 
Kent, a Louisiana State University 
graduate, joined The Texas Co. 10 
years ago and for 5 years served as 
petroleum engineer in Illinois. Arch 
W. Baucum, formerly assistant divi- 
sion engineer in the South Texas 
area, will replace Kent in Tulsa. Bau- 
cum, who graduated from Texas A. 
and M. College, started with the com- 
pany 10 years ago as a roustabout. 





STEWART P. KENT 


F. H. Skehan, vice president and 
director of Colonial Beacon Oil Co., 
was elected president of Sylvestre Oil 
Co. at its annual meeting in New 
York. George Holton, general man- 
ager of the company, was elected a 
vice president. Arnold Smith, assist- 


ant general manager of Sylvestre, was 
elected a director of the company. 


Roy S. Bonsib, 
New York, safety 
director of Stand- 
ard Oil Co. (New 
Jersey), was the 
featured speaker 
at the recent pe- 
troleum section 
meeting of Na- 
tional Safety 
Council in New 
York. He... drew 
special attention to the number of 
off-the-job accidents, pointing out 
that more than 50 per cent of last 
year’s accidental deaths of workers 
fell in that category. 


Lt. Comdr. Edward C. Lawson, in 
civilian life an independent oil pro- 
ducer of Tulsa, has been appointed to 
the Army-Navy Joint Petroleum 
Board in Washington. Since June 
1942 Commander Lawson has been 
in charge of the Office of Naval Of- 
ficer Procurement in Oklahoma City. 
In his new post, described as prelim- 
inary to foreign service, he will be a 
member of the highest agency han- 
dling Army and Navy oil problems 


Roy R. Morse, formerly manager of 
the exploration department in the 
Texas-Gulf area for Shell Oil Co., 
Inc., has been promoted to area man- 
ager. Morse, who entered Shell serv- 
ice as a geologist at Los Angeles in 
1925, graduated in mining engineer- 
ing and geology from University of 
California in 1913 and later received 
his Ph.D. there. 


Daniel P. Murphy, whose foreign- 
service record includes development 
work for British 
Controlled Oil- 
fields, Ltd., in 
Venezuela, and 
for Tropical Oil 
Co. in Colombia, 
left California by 
plane recently, ac- 
companied by 
Mrs. Murphy, to 
resume his duties 
with the explora- 
tion department of International Pe- 
troleum Co., Ltd., in western Ecuador. 


John R. Parker resigned as land- 
man for Gulf Refining Co. at Evans- 
ville, Ind., to join Kingwood Oil Co.’s 
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land department in the Permian 


basin area. 


John Henry Lewin has resigned as 
first assistant to the head of the anti- 
trust division of the Department of 
Justice to become a member of the 
legal firm of Venable, Baetjer & 
Howard of Baltimore. Lewin was 
prominent-in the prosecution- of the 
Madison trial and also the Govern- 
ment’s case leading up to the consent 
lecree involving pipe-line companies. 


H. C. Creath, 
employed by The 
Texas Co. (Vene- 
zuela), Ltd., left 
Los Angeles by 
plane recently for 
South America. 
He was formerly 
employed in drill- 
ing operations for 
Colombian Petro- 
leum Co. on the 
Barco Concession in Colombia. 





W. F. Rhodehamel, merchandise 
manager and lubrication engineer of 
Seaside Oil Co., has been given addi- 
tional duties and will head the com- 
pany’s asphalt and road oil sales 
lepartment. 


Ens. F. B. Loomis, Jr., ‘formerly 
field geologist for Shell Oil Co., Inc., 
n the Shreveport district of Louisi- 
ina, has been made assistant opera- 
tions officer at the Houma, La., blimp 


pase 


D. B. Donlen, of The Texas Co., 
Chicago, has accepted the chairman- 
ship of the asphalt subcommittee of 
the distribution and marketing com- 
mittee of District 2, Petroleum Ad- 
ninistration for War. He succeeds 
E. W. Miles, who resigned as chair- 
man but will remain a member of 
the subcommittee. 


Harold L. Bretz, formerly in the 
Casper, Wyo., office of The Ohio Oil 
Co., has been appointed petroleum 
engineer at the Haynesville, La., of- 
fice. He takes the place of E. B. Whar- 
ton, who was transferred to Wyoming. 
Bretz is a graduate of University of 
Wyoming, where he majored in petro- 
eum engineering. 


R. N. Wright, superintendent of 
perations in Venezuela-for Drilling 
& Exploration Co., was in Los An- 
geles recently on business. Wright 
formerly served in South America for 
Caracas Petroleum Co. and later for 
Guarico Oilfields, Ltd., of Venezuela. 


A. S. Debenham, a junior engineer 
in the West Texas area for Asiatic 
Petroleum Corp. until he joined the 
R.A.F. in 1939, has been awarded the 
Distinguished Flying Cross in Lon- 
don. Debenham, a squadron leader, 
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“three times bruught his aircraft and 
crew out of peril when in difficulties 
over enemy territory.” 


Hal Marsh, General Petroleum 
Corp., with offices at the company’s 
Vernon, Calif., headquarters, has been 
named national chairman of the 
American Petroleum Institute com- 
mittee on standardization of pump- 
ing equipment. 


Horace W. Hindry, who has been on 
Canadian assignment for Shell Oil 
Co., Inc., as a field engineer, has been 
appointed division foreman, construc- 
tion and maintenance, San Joaquin 
Valley, California, district, and will 
maintain offices at Bakersfield. 


R. O. Frame has been appointed 
superintendent of the Southwest 
Texas division of the Humble Oil & 
Refining Co. at Corpus Christi. Frame 
replaces A. O. Behling, who died re- 
cently in Corpus Christi. 


Hiram Norcross, manager. of Shell 
Development Co.’s New York office, 
and A. J. Johnson, head of the engi- 
neering department, have been made 
vice presidents of the company. Nor- 
cross, joining Shell Oil Co., Inc., in 
1933, served first as a member of the 
legal staff in St. Louis. In 1941 he was 
transferred to the San Francisco of- 
fice of Shell Development and a year 
later was assigned to his New York 
post. Johnson’s headquarters will con- 
tinue to be in San Francisco. 


Gordon W. Reed, formerly president 
of Texas Gulf Producing Co., was 
made chairman of the board last week 
at the annual meeting in Houston, 
and Lawrence S. Reed, vice president, 
was elected president. Val T. Billups 
was reelected vice president. William 
H. Hendrickson, secretary-treasurer, 
was elected vice president and treas- 
urer. John M. Carter, assistant secre- 
tary-treasurer, was chosen secretary 
and assistant treasurer. 


Robert L. Cassingham, for years 
district geologist for Amerada Petro- 
leum Corp. at Shawnee, Okla., has 
resigned that position to become an 
independent operator and consulting 
geologist in Shawnee. Amerada’s dis- 
trict office has been moved to Tulsa. 


William C. Brooks, for the past 4 


years assistant to the president of | 


Petroleum Equipment Co., Los An- 
geles, has been named special assist- 
ant to the director of materials in 
Petroleum Administration for War, 
in Washington. He succeeds Alvin 


Zwerneman, whose resignation be-. 


eame effective April 1. Brooks is in 
charge of the section responsible for 
allotments of controlled materials to 
the 400 or so petroleum equipment 
manufacturers who report to PAW as 
their claimant agency and industry 
division. 
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Orbit Master Valve 


ORBIT 
MASTER VALVE 


The Orbit Master Valve is 
quick opening—has easy op- 
eration and a positive shut- 
off. A welded bonnet valve— 
insurance against possible 
gasket leaks. 





YOUR ORBIT VALVES 
will last for the duration. Mean- 
while, if you have any questions 
regarding their care or mainte- 
nance, write us. 
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Market Developments 





Qa ATIONS were tightened this 
week on motor fuel in an effort 
to eliminate leaks through which 
liquefied petroleum gas and naphtha 
were reaching consumers. The more 
rigid regulations carried a dual conno- 
tation. First, the supplies of liquefied 
petroleum gas are under continual 
diminishment because of their posi- 
tion in the manufacture of 100-octane 
gasoline and synthetic rubber. New 
plants going. on stream nearly every 
week at this stage of the construction 
program are pressing for additional 
quantities of butane, isopentane and 
other fractions in the liquefied pe- 
troleum gas range. Furthermore, en- 
forcement officials are under pressure 
to block off the loopholes through 
which some car drivers are enjoying 
much greater freedom of movement 
than their neighbors. The drive to 
eliminate black-market trading which 
last week gained active support of 
the Petroleum Industry War Council 
stands a much better chance of prov- 
ing effective if the leaks are plugged. 


CRUDE-OIL PRICES 


Representative selected crude prices from 
ali sections of the country appear below 


East Texas $1.25 
Conroe 1.43 
Tepetate, Louisiana 1.18 
Dlinois basin 13" 
Pecos County, Texas 9 
Bradford, Pennsylvania 3.00 
Van, Van Zandt County, Texas* 1.08 


*No change since 5-21-41. 


Gravity Schedules 


Top prices inclhde all gravities abuv: 
grades designated, and low prices includ: 


all gravities below grades designated: 
— Okla- Gulf 
homa, Coast Wes 

Gravity— cane. Kansas Texas Texas’ 
18-18.9 $0.80 
19-19.9 84 $1.06 $0.70 
20-20.9 88 $0.85 1.08 72 
21-21.9 92 87 1.10 14 
22-22.9 96 89 1.12 76 
23-23.9 1.00 91 1.14 78 
24-24.9 1.03 93 1.16 80 
25-25.9 1.07 95 1.18 82 
26-26.9 1.11 97 1.20 84 
27-27.9 1.15 .99 1.22 86 
28-28.9 1.18 1.01 1.24 88 
29-29.9 1.20 1.03 1.26 90 
30-30.9 1.23 1.05 1.28 92 
31-31.9 1.07 1.30 94 
32-32.9 1.09 1.32 96 
33-33.9 1.11 1.34 98 
34-34.9 1.13 1.36 1.00 
35-35.9 1.15 1.38 1.02 
36-36.9 1.17 1.4Q 1.04 
$7-S7.9. ...... 1.19 1.42 1.06 
38-38.9 ...... 1.21 1.44 1.08 
90-30.9 ..:.:. 1.23 1.46 1.10 
40 and above 1.25 1.48 1.12 


“Includes Lea County. New Mexico 
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The enforcement activity recently 
resulted in charges against several 
Hollywood celebrities who had in- 
stalled butane equipment in their 
automobiles. Numerous’ California 
automobile drivers had resorted to 
butane to circumvent gasoline ration- 
ing. The abuses of previous orders 
had become so widespread that 
drastic action was taken to stamp out 
the practice. The method of operation, 
according to California. reports, was 
to retain some butane in tank trucks 
at points of discharge at Army camps 
and thereafter the fuel found its way 
into the black market. 


Rural demand for gasoline in the 
Mid-Continent refining district, espe- 
cially from the northwest, was press- 
ing plant operators hard this week 
and much potential business is being 
rejected. Rains interfered with field 


work in agricultural communities, 
tending to relieve temporarily the 
acute demand for tractor fuels and 
gasoline. 





A.P.I. Refinery Report 
Week ended April 1, 1944 
(Figures in thousands of barrels) 

















Dly. crude - Stock 

runs Gaso- Resid- 
fostills line ual Gas oil 
Appalachian ... 150 3,415 330 4=—: 11,385 
Ind., Il., Ky. .. 759 20,788 2,801 4,871 
Okla., Kans., Mo. 328 8,526 1,267 1,495 
Censored area* . 2,304 98,723 15,864 14,413 
Rockies ....... 109 2,248 576 383 
California ..... 785 15492 30,488 7,983 
Total 4- 1-44 .. 4,435 89,162 51,326 30,530 
Total 3-25-44 .. 4,443 87,287 151,669 {31,319 
Total 4- 3-43 .. 3,613 93,840 67,552 31,015 


*Reports combined on East Coast, Texas 
Gulf Coast, Louisiana-Arkansas and Inland 
Texas at request of PAW. +tRevised. 


CRUDE-OIL STOCKS 
(Bureau of Mines Estimate) 


Week ended: Bbl. of crude’ 
ee ae ek 234,667,000 
March 25, 1944 .................. 236,285,000 
Ramet BWA oi. acon ads ovens 239,864,000 


*Excludes unrefinable stocks in California 


REFINERY PRICE SUMMARY 
(Prices as of April 11, 1944) 


Quotations are f.o.b. plant in cars and in cents per gallon except where otherwise noted 
They are exclusive of the federal excise taxes of 1.5 cents a gallon on gasoline and 
4.5 cents a gallon on lubricating oils, and do not include marine lighterage charges 


REFINERY GASOLINE 


Octane (A.S.T.M.): 80t 72-74 68-70 63-66 
Mid-Continent*® .. $6.00-6.25 5.750-6000  ......... 5.62 
Gulf Coast .... 6.00-6.50  §5.750-6.250  §5.750-6.250  §5.250-5.750 
Northeast Coast 9.80 RS RPT FR 
SE BENE SRR ar Seperate 6.255-6.500  5.750-€.125  5.125-5.500 


*Basis Group 3. +1939 C.F.R. (research method) 
in Arkansas and North Louisiana. §Unleaded. 


tIinland Texas and adjoining counties 


KEROSENE AND DISTILLATE FUEL OIL 


Product: Kerosenet 
Mid-Continent* 4.125-4.375 
North Louisiana* 4.125-4.375 
Pennsylvania 6.000-6.125 
California ... 4.500-5.500 
Northeast Coast 6.800 
I I Sop arse olile waioinp.iid see's « 4.125 


No.2 No.3 No.5 No. 63 
3.500-3.625 3.375-3.500 9085 $080-1.2) 
DE 8 ok veka ice's. ete eden 0.80-1.2' 
§.875-6.125 5875-6000 ........ ...... 

5.500 5.500 §1.10-1.25 {1.10-1.18 
6.700 6.700 1.95 188 
i rere re 1.35 0.88 


*Reflecting OPA ceilings, depending on destination of shipments. fQuotations for 41-43 


gravity. tRange depends on gravity. 
NATURAL GASOLINE 


Grades: 26-70 18-55 
Oklahoma (Group 3) 4.750 5.700 
North Texas .. 4.375 5.250 
North Louisiana 4.375 5.250 
California 4.875 5.500 

LUBRICANTS 
PENNSYLVANIA GRADE— 
Bright stock,* 10 pour point 30.5 
Bright stock,* 25 pour point 25.0 
Steam refined, 600 ....... 15.0 
Neutral oil,t 10 pour point .......... 34.0 
Neutral oil,t 25 pour point .......... 28-32.5 


*No. 8 color, 145-155 at 210, 540-550 flash. 
+150 vis. at 70° F., 3 color, 400-405 flash. 


MID-CONTINENT— 


Bright stock, 150-160 D, 0-10 23.00 
Neutral oil,t 200-3. ... 15.00 
tO to 10 pour point 
GULF COAST— 
Pale oil, 200-3 8.75 
Pale oil, 500-344 10.00 


$Pacific Specification 300. 


{Pacific Specification 400 
WAX 


Oklahoma, 124-126, w.c.s. . .. 4.280 

Pennsylvania, 122-124, w.c.s. 4.250 
NEW YORE (in bags)— 

Refined, 130-132 (A.m.p.) ........... 7.00 

Crude, 124-126 (W.s.) ............. 6.00 


TANK-WAGON PRICES 
(Gasoline prices based on regular grades 
in cents per gallon.) 
Dealer Com- Kero 


tank bined tank 

wag. tax wag 
Baltimore, Md 15.95 5.5 10.5 
New York . 16.10 5.5 10.1 
Philadelphia 16.20 5.5 119 
Washington, D.C. ..... 15.20 45 113 
Chicago ...... 14.10 45 108 
Cleveland, Ohio 14.50 55 *98 
Atlanta, Ga. ........... 18.90 75 115 
Denver, Colo. 14.58 55 114 
San Francisco ........ 14.50 45 115 
NS os bok oes 16.50 78 sr 


“Includes i-cent state tax. 


THE OIL AND GAS JOURNAL 





°6e &68e 35> 





Equipment Progress 





Merchrome Weldlined 
Valves Developed 
For Refineries 


A hard-faced type refinery valve, 
known as the “Merchrome Weldlined” 
valve, has been introduced by Merco 





Nordstrom Valve Co., Pittsburgh, 
Pa. All of the surfaces of the valve 
coming in contact with the line fluid 
are hard-faced, including, in addition 
to the surface of the plug and in- 
terior of the body, the throat of the 
valve and the plug opening. 

The standard method of merchrom- 
ing a lubricated plug valve has been 
to hard-face the plug and the interior 
of the body with a highly resistant 
alloy. After hard-facing, the surfaces 
are ground and the plug is then 
lapped into its body. Improved meth- 
ods now permit application of hard- 
facing over the gasket seats on the 
flanges, the throat of the valve, coun- 
terbore and the plug opening. This, in 
effect, gives to the valve the same 
advantages as if it was made of stain- 
less steel throughout, or some other 
type of costly alloy, with consider- 
able economy by using carbon steel 
for the structural parts. 

The coating of the flow passages is 
smoothly laid; in fact, the finished 
result is a valve with the interior 
practically as smooth as an uncoated 
casting. This has been accomplished 
by improved methods of laying on 
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the coating, using the atomic hydro- 
gen method of arc welding, where de- 
sirable. 

This new line is identical in sizes, 
pressure ratings, over-all dimensions 
and types, with the standard Nord- 
strom cast carbon steel valves, and 
for the purpose of identification, will 
carry the suffix “W.L.” 


Barrett Division Names 
Kelly and Davis 


The Barrett Division, Allied Chem- 
ical & Dye Corp., 40 Rector St., New 
York, announces that T. P. F. Kelly 
has taken over a new assignment— 
that of contacting with all corrosion 
engineers from coast to coast in the 
development of cathodic protection, 
used with modern protective coat- 
ings. 

Charles T. Davis is a newly ap- 
pointed protective-coatings represen- 
tati e of the company in the states 
of Texas, Louisiana, Mississippi, Ala- 
bama, Arkansas, Florida, and New 
Mexico. 


Campbell Joins Talon as 
Division Sales Manager 


Robert A. Camp- 
bell, of Shelby, 
Ohio, for nearly 
15 years asso- 
ciated in the mar- 
keting end of the 
steel-tubing in- 
dustry, has been 
appointed sales 
manager of the 
Steel Tube Divi- 
sion of Talon, Inc. 

Campbell is making his home in 
Oil City, Pa., the Talon Steel Tube 
Division offices and plant are located. 
He comes from Ohio Seamless Tube 
Co. at Shelby where he had been as- 
sistant sales manager for the past 7 
years. During the 3 years prior to 
that time, he was assistant sales man- 
ager of Standard Tube Co., Detroit, 
and for 5 years before then he was 
with Republic Steel Corp., Steel and 
Tube Division, Cleveland. 

Along with the announcement of 
Campbell’s connection with Talon, 
officials of the firm stated that work 
on the addition to the Oil City plant 
was rapidly going forward, and it is 
expected the project will be com- 
pleted in 60 days. 


Stanbery Joins Norris 
In Mid-Continent 


R. B. Stanbery, 

who has had wide 
experience in the 
sales and service 
of subsurface 
equipment for the 
producing well, 
has been added to 
the staff of W. C. 
Norris, Manufac- 
turer, Inc., Tulsa,. 
and will serve the 
Mid-Continent area. Stanbery’s first 
oil-field experience was with Frick 
and Lindsay in Pennsylvania in 1916. 
This firm later became Frick-Reid 
Supply Corp. 

In 1927 Stanbery moved to Cali- 
fornia and entered the employ of Su- 
perior Oil Company of California. 
Additional experience was gained 
there with the D. and B. Division of 
Emsco Derrick & Equipment Co. In 
1935 he moved to Dallas where he 
was connected with both Emsco and 
Continental Supply Co. at various 
times. His experience will be directed 
to the sucker-rod division of the firm. 





Dickey Producing New Pipe 
For Salt-Watet-Disposal Line 


The W. S. Dickey Clay Manufactur- 
ing Co. is now producing an extra- 
strength, thicker-shell, acid-resisting 
clay pipe for salt-water-disposal lines 
and types of construction where addi- 
tional strength is required. 

Specifications provide for 100 per 
cent increased strength over double- 
strength pipe in sizes, 4, 6, and 8-in. 

For salt-water-disposal lines the 
company suggests the use of a joint- 
ing compound known as Ampco which 
is a sulfur-base product. It is said to 
resist chemical action, insure tight 
joints and withstand heat tempera- 
tures encountered in such lines. 


Elliott Joins Oil Center 
Tool Co. as Representative 


Ace Elliott has 
joined Oil Center 
Tool Co., Houston, 
as representative 
of the company’s 
sales department 
in Southwest Tex- 
as, with head- 
quarters at Alice, 
according to an 
announcement by 
the company. El- 
liott has been identified with the oil 
industry in both drilling and pro- 
duction and equipment sales capaci- 
ties for more than 16 years, and is 
well known in the Gulf Coast area. 
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Classified Advertising 


The Market Place for the Oil Industry 








UNDISPLAYED RATE 


8 CENTS A WORD, minimum charge 
$2 per insertion. 

SITUATIONS WANTED, 4 cenis a. 
word, minimum charge $1. 

BOX NUMBERS, count $ words 
-when replies are to be sent to our 
Tulsa Office. 

10% DISCOUNT if 3 insertions are 
ordered at one time, with check 
accompanying order. 

All classified advertising payable in 
advance. 


DISPLAYED—PER INCH 


Classified display advertising set in 
single or double column style: 


eS SS ie 1 time $7.00 
| 13 times 6.50 
PE. aacos « 26 times 6.00 
SS BPRS 39 times 5.50 
re a 52 times 5.00 


Rates are governed by total space 
used within 12 months from date of 
first insertion. Credits are allowed 
when lower rates are earned. 


FORMS CLOSE 9:00 A.M. MONDAY 
Published Each Thursday 





LEASES AND DRILLING BLOCKS 


WEST TEXAS — New, long term leases 
lowest price, cheapest rentals, large o) 
small tracts. Do you have block anywhere 
you want drilled, OR do you want block to 














LEASES AND DRILLING BLOCK 


NEW MEXICO 
STATE OIL AND GAS LEASES 
Humble Oil & Refining Co., now drilling 
a scheduled 7,500 foot test. Other major 
oil companies own lease blocks near test 
I offer 40 acres and multiples thereof in 
same area. Write for information. HARRY 
RI » New Mexico State Lessee. 
Farmington. New Mexico. 


ATTENTION OIL OPERATORS: Would 
like to hear from those who can lease up 
and finance their own wells. Test well 
completed, write for information. Albert 
Rost, 22 W. Fairview Ave., Dayton 5, Ohio. 


FOR SALE half interest in mineral rights 
from our own land where rig is now drill- 
ing, deep in Panola County. Now fast com- 
ing in hot spot. We can help with other, 
excellent opportunities, act quick. T. A. 
Greer Lumber Co., DeBerry, Texas. 


NEWLY PROVEN OIL FIELD. Resembles 
Elk Basin, Wyoming. Seven known oil 
sands. Offering 160-acre lease, 8742%, $25 
per acre. Drilling started on structural 
“nose.” Cash to be placed in bank escrow 
for drilling purposes, payable only when 
well reaches producing sand. Depth ap- 
proximately 3,000 ft. Pvt. Keith Morton, 
Gore Field, Great Falls, Montana. 


LEASE for sale, shallow drilling in Texas. 
3 pay stratas within a 2400 foot drilling 
Burger lime 720 feet. Fry Sand 1500. Cisco 
Lime 2340. All Carry oil production, owner 
financially unable to operate. For informa- 
tion and geological report write Box 5-D, 
Elks Club, 512 West 4th Street, Ft. Worth, 

‘exas. 




















LEASES - ROYALTIES 


PRODUCING OR NONPRODUCING 
Texas, New Mexico, Oklahoma 
Louisiana and Illinois. 
Inquiries Invited. 


B. D. BUCKLEY 
60 Broadway Drive, Clayton 
St. Louis, Mo. 
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drill. Information and maps write: F. 
Welch, 1711 Roosevelt Ave., San Antonio 
Tex. 

SOUTH Georgia leases and _ royalties 


bought on cash or interest basis. References 
furnished. C. W. Deming, Waycross, Ga. 
20 years operating out of Tulsa. 


FOR SALE: Oil and gas leases and small 
production, located in Southwestern Ken- 
tucky, near drilling and producing wells. 

Harley, Bowling Green, Ky. 


WANTED TO BUY: 50 to 500 Barrels of 
production per day in Shallow Field, Ken- 
tucky or in Indiana. Box C-251, The Oil 
and Gas Journal, Tulsa, Okla. 











ARKANSAS-Louisiana-Texas leases twen- 
ty acres up. Dollar acre up. Owners Box 
1122, Little Rock, Arkansas. 





MONEY RAISING 





WANTED DEVELOPMENT - CAPITAL 


The Denver Basin. Colorado, large oil struc- 


ture open for test, geology. Address Box 


C-278, The Oil and Gas Journal, Tulsa, Okla. 





WANTED CAPITAL 


Backing of Oil Minded and Monied people 
for leasing and preliminary work prior to , 
drilling. Attractive areas and Structures in ~ 
poy Mountain Region open for lease and 
Development. If you have funds for this 
field and want reliable people to handle, 
address Box C-274, The Oil. and Gas Jour- 
nal, Tulsa, Okla. 


CONTRACTS WANTED 








DROP 
FORGINGS 


Rough or completely machined 
Good delivery. 


DROP FORGING 
DIES 


Prompt delivery on drop forging 
dies. All sizes up to 1144 tons. Larg- 
est die sinking plant in West. Write, 
wire or phone. National Aircraft 
Equipment Co., 275 No. AVenue 19, 
Los Angeles 31, California. CA 4111. 








FLORIDA OIL TRACTS for sale. Full 
mineral rights. $250 up. $50 down. $10 
monthly. W. H. Perrins, 528 N.W. 10th Ave- 
nue, Miami 36, Florida. 


BRYAN County, Oklahoma, Oil Leases: 
Royalties, 10 to 1000 acres. From Atlantic 
test South to Red River; Townships: 8-8, 8-9, 
9-9. Box 415, Durant, Oklahoma. 


FOR SALE: 80 acre lease near production, 
E. Texas, plenty of activity. $3 per acre. 
Write immediately. C. A. Parker, Box 451, 
Center, Texas. 











DRILLING BLOCKS 
EXCELLENT GEOLOGY 


Block in New Mexico ready for drill- 
ing; near good production. Also good 
block in Oklahoma, possible extension 
Bartlesville producing field. Excellent 
supporting geology. Substantial parties’ 
inquiry invited. Bank references ex- 
ere. P. O. Box 1914, Fort Worth, 

exas. 


__ BUSINESS OPPORTUNITIES 


REPRESSURING 

Undertake repressuring, especially large 
propositions Kansas, Oklahoma, favorable 
for secondary recovery-percentage increase. 
New repressuring technique. Reliable en- 
gineers. Give map and details. Address 
aoe C-277, The Oil and Gas Journal, Tulsa, 

a. 

















HAVE GAS RECYCLING 
PLANT EQUIPMENT 


WANT GAS-DISTILLATE PRODUCTION 


Large independent operator will move 
complete, new recycling plant to gas- 
distillate area having proven reserves 
and enough producing wells to justify 
immediate operation, or would consider 
drilling additional wells. Can handle gas 
at any high pressure. Give complete in- 
formation first letter. P.O. Box 1914, 
Fort Worth, Texas. 











EQUIPMENT WANTED 


WANTED: One (1) Propane Storage Tank 
vapacity approximately 18,000 to 20,000 Gal- 
lons—or two (2) Propane Storage Tanks 
approximately 10,000 allons each W.P 
220# hydrostaticaily tested 4404. ARROW 
PETROLE co., Centralia, Illinois 


ONE C-250 744” x 15” National Power 
Pump Good condition. LUCEY PRODUCTS 
CORPORATION, Tulsa, Okla. 


WANTED to buy a Gas driven slush 
pump, size 4 x 10 or 3 x 10 without an en- 
gine. George F. Askin, c/o Milligan Hotel, 
Miles City, Montana. 


WANTED 


Unlimited quantity of 
Structural Steel — Pipe — Tubing 
Casings and Valves, all sizes 


SONKEN-GALAMBA CORP. 
Kansas City (18), Kansas 


WANTED TO BUY 


Refineries 
Pipe Lines 
Tank Farms 
Gasoline Plants 
Power Plants 
Surplus Materials 
Industrial Plants 
Let us quote on your nonproductive 
properties. We will inspect and submit 
offer without obligation. 


BROWN-STRAUSS CORP. 


1402-1700 Guinotte Kansas City, Mo 
Phone HArrison 1000 


EQUIPMENT FOR SALE 


FOR SALE: Reconditioned cast iron and 
steel valves. Also large stock of fittings. 
APEX IRON & METAL COMPANY, 
South Laflin Street, Chicago 8, Illinois. 






































FINANCING 





CAPITAL SEEKERS — Interested ‘in rais- . 


ing $25,000 or more for a legitimate project 
should write to AMSTER LEONARD, Fox 
Theater Bldg., Detroit 1, Mich. 


CAPITAL inexpensively raised. Write 
for our proposition today. No charge for 
consultation. Postcards ignored. Address: 
Service P.O. Box 165, Chicago 90, Ill. 





FOR SALE: 18—2” single and 4—2” double 
Standard McDonald type used swing joints 
$3.50 and $7.50 each, respectively. Cities 
Service Oil Company, Patridge, Bartles- 
ville, Oklahoma. 


‘FOR SALE: Lube-Oil Refinery, Santa Fe 
Springs, California, new plant, good condi- 
tion, ideal reclaiming plant. Write C. C. 
Horton, 506 Richfield Bldg., Los Angeles 13, 
California. 
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